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FOREWORD 


North American Cities have successfully resisted all attempts to build a 
coordinated, aesthetically pleasing urban environment. There was always 
enough land to go around and enough energy to take. When the man-made 
environment became unbearable, it was simply deserted, left to newcomers 
or left to total physical disintegration. In some instances dynamite 
was used as the solution. This era is slowly coming to an end. With 
the energy shortages and general environmental concerns, there will be 
less and less opportunity to run away. Urban problems will have to be 
faced and solved. Thus, we will ultimately arrive at a coordinated 
urban environment, one which is based not on the slippery ground of 
aesthetic speculations, but rather, on functional efficiency. As the 
reason and logic of the whole will determinate the role of an individual 


part, new aesthetics will emerge. 


A great opportunity lies in the energy crisis; it should be recognized and 
be welcomed. 


NEED FOR ENERGY CONSERVATION 


Since energy censiderations are relative newcomers to the planning field, 


let us remind ourselves of a few facts. 


Traditionally, land use patterns and building designs have been neither 

a function of energy cost nor a function of energy availability. However, 
both architecture and urban development in North America have evolved in an 
energy rich environment and thus, energy conservation has not been a design 


constraint. 


Energy - as any other commodity, is subject to market forces and pressures. 
For a long time and until very recently, energy has been a buyer's market 

and consumer's requirements were responsible for energy provisions. Even 

now Hydro is selling bulk for a discount price, encouraging a higher 
consumption of its product. But the situation is changing rather drastically, 
and we are emerging into a situation which could be described as a seller's 


market. 


There are several reasons for this: 
First - ‘excess demand 
Second - energy production 
Third - the long term required to build production facilities 


The result is that increasingly, users have to conform to energy availability. 


The current energy awareness is manifested in the conservation ethic. This 
encompasses the voluntary restriction of general energy use and thorough 
protection against heat losses. 


Actual solutions, however, lie in identifying the energy options available 
in a man-made environment, or, more specifically, in building design and in 
land use. 


Before commencing any architectural or planning scheme, we should realize 
all the variables and factors affecting energy demand; our check list should 
include the following: 

- functional efficiency 

- maintenance 

- the configuration design in relation to its climatic context 

- thermophysical properties of the building materials 

- the usage pattern 


It might be instructive to use this check list and to review past land use 
patterns and the architectural forms which were evolved in energy scarce 
conditions. Perhaps we might learn a lesson in stuying the impact of 
energy shortages on land use planning and architectural and urban design. 


These are the features of the past: 


- In environmental extremes such as in cold Northern and in hot arid 
regions, building densities tend to be high and clustering is common. 


- The functional mix is more dense in order to minimize trip distances. 

- The size of cities (communities) is relatively small. 

- Distribution of population is more even. 

- High-rise structures are rare. 

Certainly, it would be a mistake to try to imitate blindly past forms of 
survival struggles, but there might be some similarities in spatial solutions 
as the governing conditions become alarmingly ‘alike. 

Until very recently - with a generous supply of energy (bulldozer + heating/ 


cooling), any site could have been made equal to any other site. Those days 
are definitely over. 


Another important subject we have placed under the heading of energy consideration 


is Transportation. 


Both common sense and history reveal that the result of restrictions on the 
availability of energy for the purposes of construction and the operation of 


human settlements is a physically closer relationship between a built space and 


its more intensive utilization. 


In contrast to the high amount of energy required for bulk transportation 
(people, goods), only a relatively low amount of energy is required to convey 
information (ideas). 


Conclusively, then, transportation as a common reaction to distance, should 
be replaced by an appropriate combination of land uses. In other words, we 
would make possible the greater availability of a wider variety of goods and 
services ina larger number of locations in lieu of present transportation 


costs. This arrangement is called a program of preventive transportation. 


To complete our considerations of responsible energy use, we should mention 
the rather important subject of site planning and positioning of structures 

in relation to natural (macro-environmental) factors. Two of them, the major 
ones, must always be considered, the wind and the sun. Planner and architect 
are jointly responsible for an arrangement which would prevent excessive heat 
loss due to prevailing winds. All possible effort should also be made to 
avoid an asymetric solar heat load, one in which the side of the building 


facing south is constantly being fried by sun rays while the other side 
facing north is dead cold. It is rather difficult and costly to create 
balanced thermal comfort inside such a building, and actually, it rarely 
works. One example is City Hall in Hamilton. 


Finally, one architectural rather than planning determinant of energy 
consumption should be mentioned here - the shape of the structure. The 
amount of heat loss (gain) is in direct proportion to the volume - surface 
ratio. In this respect, the sphere has superiority over all other geometrical 
forms. In areas where the conservation of energy is a most critical factor - 
such as in cases of environmental extremes - consideration of the shape of 
the structure is mandatory. 


BUILDING DESIGN AND PLANNING 


The need for a better utilization of energy, resources, and the environment 
is a recognized and generally accepted one. Recently collected data 
indicates that 20% of the total national energy consumption is used in 
residential buildings for space heating. 


Conservation efforts are basically following two parallel paths: 


-1- ATTEMPTS TO GENERATE LESS EXPENSIVE HEAT 


Increasing the efficiency of existing systems and/or switching 
to alternative / renewable, "inexhaustible" / sources of energy 


-11- ATTEMPTS TO MAINTAIN THE HEAT 


Prevention of heat losses by a different spatial design and by 
the application of more efficient insultation 


Improving the efficiency of existing heating systems of switching to more 
exotic energy sources is very important, but they make little sense as long 


as we are heating the sky instead of our homes. 


Therefore, it is absolutely essential and of the first priority to ensure 
that the heat, however generated, is not wasted. 


New properly designed, and ultimately insulated residential structures could 
reduce energy demand to 25%. By redesigning existing structures and by the 

proper application of additional insulation and double (triple) glazing, the 
present fuel demand could be reduced to 60%. 


The owners and tenants of existing residential buildings are the most vulnerable 


to rising energy costs. 


In order to lower energy needs and to preserve heat, it is important to design 

a building which complements and interacts with the climate. The first step is 
to utilize the energy of the sun without a complicated and sophisticated 
technology, this approach is called the use of Low Impact Technology or Passive 
Use. Surprisingly, applying measures of "L.I.T." results in lowering the demand 
to a point comparable to that of conventional houses equipped with sophisticated 


solar heating systems. 


One example of "L.I.T." is an operable window as opposed to an inoperable window. 
The use of the latter is based on a disregard for the energy cost of heating / 
cooling - thernal comfort is centrally generated for the "average person" (since 


nobody is really average, nobody is really comfortable). 


The basic requirements for buildings designed with the climate are the following: 


-1- It must let warmth in when needed 
It must let warmth out when not needed 


-2- It must let coolness in when needed 
It must let coolness out when not needed 


Those two requirements could be accomplished by the orientation of the building. 
A certain construction of walls and windows, and a variety of shaping devices. 


-3- It must store the heat/cool for a time when needed 
This can be accomplished by the use of heavy construction materials (stone, 


concrete, bricks). 


-4- It must not let the heat/cool escape 
This can be accomplished through insulation, reduction of air infiltration, 


storm windows, shutters, etc. 
Those abovementioned requirements fall into three basic categories of performance. 
The building must be able: 
-l- To receive the heat/cool from the surroundings 


-2- To absorb the heat/cool 
-3- To retain the heat/cool 


The present awareness and conservation ethic is manifested in recommendations of 
how to increase thermal comfort (and thus reduce energy consumption ) by the 
simplest means. These are usually listed as follows: 


- Turn down the thermostat whenever possible - Close the shutters 
Put on storm windows 


- Draw the curtains 
- Pull the shades 
- Close the venetian blinds - Wear long underwear 


Maintain and tune the furnace 


- Weatherstrip windows and doors - Have temporary windbreaks during winter 
A consideration of energy conservation in building design would result in a 

decreasing demand for heat. This means that the effective size (not necessarily 

actual) of the building would be reduced and, therefore, the mechanical equipment 

and back-up systems could be reduced. 


PERFORMANCE REQUIREMENT NO. I. 


Capability of the building to collect heat/cool from its surrounding. 
-1l- Orientation towards the sun 
Windows allow a significantly greater gain than walls. Therefore, it is 


important that windows should be oriented southward, (depending on the geographic 
location, of course; in Egypt this recommendation would create a disaster). 


In upper latitudes (40° N+) south sides of buildings receive twice as much 
radiation in winter than in summer. The east and west receive two and 
one half times more in summer than in winter. 


In lower latitudes (35° N-) south sides of buildings receive more than 
twice as much radiation in winter than in summer. The east and west 
walls receive twice to three times more radiation than the south ones 


in the summer. . 


Obviously, from the point of view of receivership an elongated shape 
house with its longer axis paralleling a north-south direction would 
have the worst possible orientation in any season. Similarly, a square 
house oriented in any direction would be little better. The best (or 
optimum) orientation would be an elongated shape with its longer axis 


parallel to the east-west. 
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Orientation away from the wind 


Wind is the most important factor which determines the amount of air 
which penetrates into the building. A change in the wind from 5 mph 
to 20 mph doubles the heat loss in the house. 


Many experiments have indicated that fuel could be saved up to 30% if 

the house is protected on three sides (west, north, east). Obviously, 
it should therefore, be mandatory that a building should be oriented away 
from the prevailing winds (in our northern hemisphere, prevailing winds 
are north-west) or screened by natural or planted vegetation or man-made 
barriers. 


Furthermore, entrances should not be located on the north-west side of 
the house. It is also important to reduce uncontrolled air infiltration, 
such as penetration through cracks, air spaces in the walls, roofs and 
windows. A good practice is to add building paper between the plywood 
sheeting and the exterior siding (wherever applicable). 


Ue 


PERFORMANCE REQUIREMENT NO. 2 


Capability of the building to absorb heat/cool. 


Different materials differ in their ability to accept and maintain thermal 
charges. Lightweight buildings respond quickly to changes in outdoor temp- 
eratures (corrugated metal shelters). Unfortunately to design heavy buildings 
is to contradict the current approach. (One engineering design principle: 

"Do more with less"; Mies Van De Rohe's dictum: "Less is more"; B. Fuller's 
challenge to the construction industry in the early twenties:"How much your 
buildings weigh?"). 


Heavy buildings require more material; thus, the cost of the additional 
material (the cost of labour and the energy to manufacture it) has to be 
compared with the cost of the energy saved. 


Standard computations of the cost of a building include only the initial 
expenses. They do not include the cost of energy consumption. A realistic 
picture of the actual cost could only be arrived at by employing life 
cycle costing methods. (The sum of the initial costs, plus the cost of 
upgrading and maintenance of the system over its life). 


PERFORMANCE REQUIREMENT NO. 3: 


Capability of the building to retain heat/cool. 


The following are the fundamentals of keeping heat within a building: 


= the shape of the building 

- wind protection 

- window and entrance types (air locks) 
- insulation 

- the reduction of air infiltration 


- heat recovery (heat pump) 
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LEGAL ASPECT OF THE DIRECT USE OF SOLAR ENERGY 


There are convincing indications that the direct use of solar energy 
(radiation) will play an important role in our everyday lives as soon as the 
early eighties. Interestingly enough, or should we say, paradoxically, the 
application of the direct use of solar energy in the housing field could 
make possible - at least in some locations and for some time - the further 
perpetuation of low density, suburbian forms of accommodation. Those who 
have a vested interest in this anachronistic and environmentally damaging 
land utilization are cheering the advent of solar collectors and other 
systems of "low impact technologies" for heating and cooling individual 
homes. In the United States, millions of dollars are being poured in that 
direction. 


Thus, whether in suburbia or in the downtown, direct harnessing of solar rays 
is going to take place as a major contributor to the easement of the demand 
on the central energy distributing network. New types of problems and 
potential conflicts will arise and new planning regulations and amendments 
will necessarily be introduced. Whether it be new regulations or new 
amendments to existing ones, both will have to be based on a sound knowledge 
of the technology and its associated problems. 


The fundamental problem of the introduction of solar energy 4s not as much a 
technological one as a legal one. It lies in solar light access. This right 
to light has been treated differently at different times and places. 


The old Latin Maxim: Cujus est solum ejus est usque ad coelum et ad inferos 

(he who owns the soil owns also the sky and to the depths), has been incorporated 
by all the nations of Euro-American civilisation. There are obviously some 
minor limitations; for example, one cannot shoot down an Air Canada passenger 
plane just because of property trespassing. 


Secondly, a very important historical precedent is the pre-industrial English 
doctrine of Ancient Lights. In essence, this doctrine stipulates that if 

you enjoy light coming over a neighbour's property for a certain length of 
time, you are entitled to it. The "certain time" was established in 1623 as 
20 years and in 1959 it was extended to 27 years. However, to establish the 
meaning of "reasonable enjoyment" of light is rather difficult. 


To determine that, English engineers went through a series of very cumbersome 
acrobatics. They invented the "grumble line", which points out exactly where 
a substantial deprivation would occur. 


Se 
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The doctrine of Ancient Lights is difficult to enforce 


» especially in fast growing 
urban areas. 


It was flatly rejected by U.S. judges in the 19th century (New York 1838). 


The Canadian standpointon this matter is not quite clear (at least to the author 


of this report) 


It should be noted, however, that on the municipal level in both Canada and the 
United States, zoning ordinances are, or could be, an appropriate vehicle for 
executing the old English Doctrine or a revised form of it. That is a control 

of height, bulk and the stipulation of setbacks. Unfortunately, physical 

control through zoning in its present form reflects only the highly misunderstood 
European architectural theories of the twenties; they are obviously not written 
with solar rights in mind and finally, there is limited protection against 


zoning changes. 


The following are the avenues potentially available to owners of land to ensure 
their light rights without their buying the adjacent properties: 


-Affirmative Easement- 


The owner can purchase the easement as a part of other legal interests in reality. 
He buys the right to enter the property (to the extent specified in the easement). 


This right does not change with a change in ownership. 


Wee 


-Negative Easement- 


The owner of this easement cannot enter the land, but he can prevent a 
development of the adjacent land which might adversely affect the enjoyment 
of his own property. 


Unfortunately, in densely developed areas, the cost of an easement could be 
equal to the cost of the land. 


There are other possibilities: 


- The air space could be nationalized by the Federal Government and leased 
to property owners subject to specified conditions. 


- The Federal or Municipal Government, through zoning (or other ordinances), 
can establish "solar zones" in the same manner as they stipulate existing 
requirements for setbacks and height. Ideally this should also include 
Provisions for harnessing indirect forms of solar energy (such as wind, 
water thermal gradients, bioconversions, greenhouse food production, 
large solar energy plants, etc.) 


To summarize, rights to direct solar energy should be established by: 
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-1- Easements 
-2- Covenants 
-3- Zoning 


in the absence of other protective ordinances 

light and air easements over lands in large scale developments 
extended form of present zoning which would incorporate the 
access of light to a property by stipulating the geometry of 
the space over the property to be developed. This could be 
implemented as: 


i) blanket policies (large scale) 
ii) individual rezoning applications 


in addition to that, a system has to be developed for compen- 
sation and enforcement (in combination with antipollution and 
nuisance by-laws). 


The preservation of solar rights falls into two major categories which follow 


two historical doctrines. Those rights could be implemented and enforced to a 


large degree by existing or by existing/modified by-laws: 


-|- Light Above the Land 


-a- 


Trespassing Laws - entering one's air space; such as man-made 


structures, trees, fences etc. (not airplanes, however) 


Environmental Protection Laws - smoke and pollution originating elsewhere 


is entering one's air space. 


Nuisance Laws - various kinds of pollution could be considered as 


"nuisance". There are still difficulties in proving it 


and collecting reimbursements. 
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20. 
-2- Light From Above Adjacent Lands 


(this right generally does not exist in the U.S.) 


-a- Nuisance Laws - the reflective surfaces of adjoining buildings or 
solar collectors; trees, fences and other man-made 
structures 

-b- Easements - acquisition of an easement or purchase of light and 
easement, or trading and exchange of easements. 

-c- Covenents - in large developments, the original owner can place 
restrictions on individual parts of lots. 

-d- Zoning - existing controls of mass, weight, and bulk could be 
expanded to include light rights. 


Above and beyond the existing legal machinery, it is possible, when deemed necessary, 
to design and adopt special laws related to solar rights and to the harvesting of 


solar energy (New Mexico, Colorado, Oregon). 


Other possible methods of implementation: 


- Property tax Incentives - 


-i- solar heating/cooling equipment is assessed as a comparable conventional unit 
(Indiana, Illinois, Maryland, Oregon, South Dakota) 
-ii- solar devices tax reduced to 5% (from normal 30%) (Colorado) 
-iii- complete tax exemption for capital investments in any non-fossil form of 
energy generation (Arizona, Montana, North Dakota). 


- Insulation Tax Credit for Property Owners 


- Other Tax Incentives - 


-i- tax credits on the installation of qualified systems 
-ii- business investment tax credits for solar (or other alternative energy) 
equipment used for commercial and industrial developments 
-jii- tax credits to insulation manufacturers. 


- Life Cycle Costing. Mandatory for every development and the mortgage must 
be computed on that basis. (Life cycle costing is in principle the sum 
of initial costs plus the cost of upgrading and maintaining the system over 
TitSaite) rs 


- Building Codes and Subdivision Regulations. This could include certain 
mandatory requirements and features, such as, orientation, door and window 
construction, zonal heating, greenhouse, etc. 


- Electricity Pricing. Utility companies should set rates which reflect the 


peaks of consumption, and introduce incentives for saving rather than spending. 


- Sound Transportation Plans which encompass energy saving concerns. 
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MUNICIPAL AND REGIONAL SCALE CONSIDERATION 


The urgent problems we are facing today are not uniquely Canadian or Hamilton- 
Wentworthian. The whole civilized world is engaged in discussions related to 
our present consumption habits. The only local difference might be in the 
degree of recognition of the problem. It appears that on the urban and 
regional scene, the conflict lies between the conservation of natural resources 
and urban and regional growth. By "growth" we usually mean the narrow frontier 
understanding of growth, i.e., continuously grabbing more and more land and 
constructing some structures here and there which are generously separated by 
not - or under - used green (or black) surfaces. 


Perhaps the basic issue should be rephrased to "we have a choice between continuing 


our present consumption patterns and lifestyles and changing our consumption habits 
and lifestyle to more resource-conserving styles". 


This, unfortunately, is regarded as a threat rather than an opportunity. Taken 


from this narrow point of view, the conclusion is that people will only 
reluctantly sacrifice low density living and the private use of their automobile 
in favour of evergy conservation. On the other hand cities which fascinate 
North Americans and which are literally polluted by North American tourists were 
usually built in energy-constrained situations and are often maintained under 
similar conditions to the present. 
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The introduction of energy concerns into urban and regional planning should be 
administered (as much as possible) through existing regional and municipal plans. 
Every such plan is inundated by seemingly harmless "motherhood" statements 


(otherwise it would never be approved) such as: 


Goalsenesct Region that provides a variety of opportunities, choice of lifestyles 


and quality of environment.... 


Objective:...... To conserve and use natural resources for their most beneficial 


uSe.... 
Perhaps now is the opportunity to use such non-binding, general goals and objectives 
in a binding and concrete fashion by developing and adopting proper policies and 
enforcement methods. 


In order to formulate such public policy, it is necessary to know: 


- what energy sources are being used; and 
- which activities are consuming those energy sources 


At the present time it is difficult to present a precise picture or a balance sheet, as _ 
we do not have reliable statistics at hand. To an intelligent observer, it appears 
that the following types of energy are consumed the most: 


- electricity ) 

- natural gas ) space and water heating/cooling 
- oil ) 

- gasoline transportation 


The energy pattern in industrial and commercial processes seems to be rather complex 
to assess; refineries, for example, are generating their own power; the generation 
and transmission of electricity is very wasteful; there is almost a 2/3 loss of 
energy in the production and transmission of power for the metropolitan Washington 
Area. 


As these problems are being recognized, monitoring systems and methods are gradually 
being developed to assist large scale physical planning. 


Energy considerations in the planning process usually follows five basic steps: 


-l- Development of energy use (flow, throughput) pattern in the given area. 

-2- Postulate all ways in which land use planning or better, physical environment 
planning, could conserve resources and energy. 

-3- Development of energy efficient alternatives. 

-4- Evaluation of all alternatives on a "cost-benefit" basis. 

-5- Select the most suitable alternative. 
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Any form of energy consideration in planning leads towards similar conclusions. 
There is no doubt that we should effectively prevent urban sprawl. The cost 
of urban sprawl has been intensively researched. Results show, for example, 
that high density developments can conserve energy in two ways: 

- up to 65% on space heating/cooling 

- up to 60% on transportation (reduced demand) 
There is no design, engineering or technological problem to build an energy 
efficient physical (urban) environment. A solution has to be found as to what is 
to be done with the present energy inefficient urban pattern. 


It is a two-fold, politically difficult to digest task: 
- to stop further development on the existing pattern 


- to restructure or rebuild the existing pattern 


One of the most efficient methods of restructuring the existing urban environment is 
by “urban renewal" type of surgery. The major problem is not a social one as is often 
incorrectly presented, but rather a financial and managerial one. It requires heavy 
financial "front-end loading" and stage planning (phasing). Expertise in these areas 
is scarce. 


Another method is to accomplish the energy conservation objectives on a piecemeal 
basis. Although this method is less efficient overall and more expensive, it is, 


on the other hand, politically more acceptable at present time. 


In any case the pre-requisites are: 


~ strong commitment to energy conservation objectives 
- public awareness ofthe problem and the available solutions 
- invention of implementation methods 


Summary of Development Pattern, alternatives and characteristics in the formulation 
of land use plans as a function of energy consumption. 


-l- larger development, larger capital spending, compact development at higher 
densities, (this is particularly important for economizing on labour, 
materials and energy in construction). 

-2- utilization of the natural amenities of sites (to reduce heating, cooling and 
lighting loads). 

-3- continuous development (savings in maintenance and operation; efficient coverage 
of an area means shorter distances and this means less energy spent on communal 
services such as police and fire patrols, school bus routes, private delivery, etc.) 

-4- clustering and elimination of leapfrog development (limits wasteful travel, 
servicing, etc.) 

~5- mixed land use (reduces demand for travel, makes possible multipurpose trips, 
use of the public transit system, reduces size of required land and lowers the 
cost of labour, material and time per square (cubic) unit of the construction). 


26. 


-6- use of sophisticated technologies and certain technical options(certain 
energy saving technologies can be used on rearranged- reorganized uses 
of land at certain densities such as total energy systems, use of waste 
heat, recycling wastes, etc.) 

-7- orientation to public transportation and gradual substitution of 
transportation by land use arrangements (preventive transportation). 


The following are the available avenues for the implementation of energy conservation 
policies in urban growth management: 


- provincial legislation - the Planning Act; provincial objectives; local 
authorities controlling annexation and developments 
at the periphery of the city; 


- regional plan - control of supply of land for development; energy 
efficient regional land use plan; 


- municipal powers - legislative control over forms of development 
through the "Planning Act" and "Municipal Government 
Act"; zoning; development control; issuance of building 
permits; development agreement; 
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- indirect controls - 


public sector of economy; transportation and utility 
system phasing; development of secondary public 
facilities; education; health care; government incentives 
programs; taxation; 
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CONCLUDING REMARKS 


Energy considerations present an important and exciting new domain for planners' 
attention. The developments in energy fields should be carefully monitored 
insofar as energy is going to play a crucial role in shaping and reshaping our 
urban environment. 


Historically, the cost of energy has always shaped our buildings, cities, 

settlements and our lifestyles. During the last quarter century (a rather 
unique and unheared of phenomenon) the wastefulness we acquired naturally 

and logically reflected the energy cost. 


It was very low. 
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APPENDIX "A" 


The next table shows the relationship between the volume and surface area of 
different geometric forms. It should be understood that there is a difference 

if the particular form is used for the storage of milk or to house people. The 
sphere or the cone might look like a sound proposition from the energy conservation 
point of view, but when these shapes are divided to accommodate man and his needs, 
the interior design becomes a tricky problem. To illustrate this, a parallelopiped 
of 10,000 cu.ft. has been chosen as a meter. This represents a 1,000 sq.ft. 

(24 x 40 ft) bungalow type house. All other geometrical shapes have the 

same volume (1,000 cu.ft.) but their surface area differs. As everybody is 
familiar with the spatial comfort of a 1,000 sq.ft. bungalow, it is easy to 

relate to other geometrical shapes. Further, where applicable, solids were 

divided horizontally in 10 ft. high floors to show potential floor areas for 

man's use. Thus, the problem of selecting a suitable form is better illustrated 
and hopefully better understood. 
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COMPARISON CHART OF VOLUMES AND SURFACES OF SELECTED SOLIDS 
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- mes peta ie: ‘ / y eel f ee saweRtrtsy * —— ___| EFFICIENCY 
7 | CYLINDER 10,000 cu.ft. 26081 sq. ft. 1000 sq.ft. 86:06 % 
ee 2 
le B 2 
co} 
h = 30! 
r =10-:3 
i 20-6 
8 | RIGHT CYLINDER 10,000 cu-ft. 25695 sqft. 8565 sqft. 87:35 % 
an , 
bs 
h = 23-4! ri 
211-7! po ass" 
9 | SPHERE 10,000 cu.ft. 2244-6 sqft. 100 % 
561-2 sq.ft. 808-16’ sqft. 
c= 17-7 
a 
r = 13-4! | Wi 965 24 sq. ft. 940-Il sqft. 
c= 24-8' b2=r-7=6 -4' 
lees =12-4' 1 rl=13-0' 
b= 8-4' 


r2=11- 4" 
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TOTAL ENERGY CONSUAPTION 


LOL 


INDUSTRY —— 


5% COMAERCIAL BUILDING 


ENERGY ZONSUAPTION IN RESIDENTIAL BUILDINGS: 


Ir THE ENERGY CONSUMPTION IN EXISTING STRUCTURES- BUILT DURING 
Low COST ENERGY TIAES 15 TAKEN AS 1007, 


THAN THE ENERGY ZONSUAPTION IN NEW STRUCTURES- DESIGNED 
WITH THE ULTIAATE APPLICATION OF TO-DAY’S KVOWLEDGE , EOULD 
BE REDUCED To 257, 


THe ENERGY ZONSUWAPTION IN EXISTING STRUCTURES - REDESIGNEDY 
ADPITIONAL |NSULATION ANO GLAZING] COULD BE REPUCED TO 607 


257 TRANSPORTATION BRS Zz 20% RESIDENTIAL puns | 
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WALLS , ROOFS, 


FLOORS 33/4 % 


APPROXI/AATE DIVISION OF HEAT 
LOSS FOR CONVENTIONAL HOUSING. 


ee > 


“t,he Afé Z 
LRLS 4 

I SUAMER DELIVLIOS TREES ON 

SOUTH EXPOSURE PROVIDS SHATB . 


LONIPEROUS TREES ON 
RELESEP WINTOWS ANT ovER- VINTER VINES - 
HANGS AD/AIT SUN IN WINTER 


Row vei 
ALLow eBsCAfE oF 


WARA AIR IM SUAAER. 


Vecipucs TREES ON 
SOUTH EXPOSURE ALLO 
WINTER SUN TO 
PENETRATE . —— 


INSULATION \$ THE FIRST 
sTeP IN ENERGY 


Low LeveL VENTS LeT 
CONSERVATION . 


AIR FROM SHADE GROUND 
AREAS ANU Zool NIGHT 
AIR ENTER House IN SuAAER 


A PASSIVE SOLAR SYSTEA 


WORTHY EXPOSURE MINVAIZE 


we, 
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SEASONAL HEAT L055 FROA TYPICAL HOUSE. 
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EVERGREENS 
PREVAILING 


ea 
WINTER WINDS 7m 


WINTER STORM 


VECIVUOUS ey C, PREVAILING 
GUAVABR BUILDING 
af vines ——> 


N 


PROPER SITING FOR WIND PROTECTION TO SAVE 
ENERGY CASSUAING WIN DIRECTIONS AS SHOWN) . 


SUNNY WINTER, DAY = VINTER NIGHT : 
BUILDING OPENS ur BUILDING CLOSES ITSELF UP, 
TO ABSORB HEAT - Like A CLOCoON 


DIAGRAAS OF HOW BUILVINGS SHOULD PERFOR/A 
AS SOLAR HEAT COLLECTORS, STORAGE DEVICES ANU 
TRAPS . 
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OLD PLAN: 
ORIGINAL VESIGN IN 
WORST ORIENTATION 


ZLOIMFARISON OF EFFECTS 
OF SOLAR RAPIATION ON 
A HOUSE IN TWO fER- 
PENDIZULAR ORIENTATIONS, 


BECROOM 


NEW PLAN: 
REVISED DESIGN IN 
BEST ORIENTATION 


LivinG ROOM 


HoT_N SUAUAER s 
4UN-HEAT IN LIVING ROO/A 
C@eee0o« 
eeeo04 AVERAGE 


COLY _IN VINTER? 
SUN-HEAT IN LIVING ROO 


eed JAAXI/AU/A 
ed AVERAGE 


COOL IN SUA/AER ? 
SUN- HEAT IN LIVING ROOM 


ed INAX\IAU IA 


q AVERAGE 


VAR/A_IN_ WINTERS 
SUN -HEAT IN LIVING ROO/A 


©000000004 


AVERAGE. 


SUN HEAT IN LVING ROOM 
VoRST Best 
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eo 0000000004 
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eo eocee 
AVERAGE AVERAGE 


EFFECT OF HOUSE ORIENTATION AND DESIGN ON 
POTENTIAL SOLAR NEAT GAIN. 
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LO/APOSITE SHADOV: FOR G STORIES (78') 6 STORIES (104) 


10 STORIES (130) 


DEC .21, 8:30 AM TO3:30 PM. (SUN TIME). 


Dousle 
GLASS 


VITH 
SINGLE DOUBLE TRIPLE THERMAL 
GLASS GLASS GLASS SHUTTERS 


STANDARD 
INSULATED 
WALL 
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WELL- 
INSULATED 
WALL 


RELATIVE A/AOUNTS OF HEAT LOSS FOR VARIOUS TYPES 


OF VINVOWS AND WALLS. 


WVINTER 


80 
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*. ~ 
30 *s.) INSIDE AIR ; cae 
“t+. LIGHT, WOOD-FRAAED BUILDING. cone ae 
MOREE ~ 
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CUTPAOR AIR. 


TIME 


EFFECT OF A DROP IN OUTDOOR TEAPERATURE ON INVOOR 
TEAPERATURE FOR VARIOUS CONSTRUCTION TYPES ASSU/AING 


NO SOURCE OF HEAT ENERGY WITHIN THE BUILDING. SU/AINER 


loo 


an, 
oe ae 
eo" ye 
Fass 0?) INSIDE AIR; = 
y LIGHT WOOD-FRAAED BUILDING . Pee 
i] a7 Nsipe AR; HEAVY BUILDING, 
tm 77 INSULATION ON TA OUTSIDE. 
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ETPECT OF A RISE IN OUTPOOR TEMPERATURE ON INDOOR 2 aut p ne AM NEY, BORG SEC Oe ee 
pane ZOVERED WITH FARTH - 
TCAPERATURE FOR VARIOUS CONSTRUCTION TYPES ASSUMING ri 
NO SOURCE OF COOLING ENERGY WITHIN THE BUILDING. To TIME 
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TEAPERATURE 


Vt. sees INSIDE AIR; LIGHT, \Woov- 
FRAAED BUILDING, 


—-INSIDE AIR; HEAVY 
BUILDING, INSULATION 
ON THE OUTSIDE 


. 
. . 
Preece e® 


—-—INSIDE AIR; HEAV? 
BUILDING, SET INTO AND? 
PARTIALLY COVERED WITH EARTH 


EFFECT Of FLUCTUATIONS IN OUTVOOR TE/APERATURE ON INDOOR 
TE/APERATURE FOR VARIOUS CONSTRUCTION TYPES ASSU/AING NO 
SOURCE OF HEATING OR COOLING ENERGY WIHN THE BUILDING . 
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TRANSPORT ENERGY ZONSU/APTION 
IN JOULES/ PERSON /100 KIA, FOR 
VARIOUS TRAVEL JAODES . 


(JouLES x10") 


LYCLING 


WALKING 


VOUBLE VECK BUS 
70 FASSENGERS 
25 PASSENGERS 


TRAIN 
750 PASSENGERS 
100 PASSENGERS 


AIRCRAFT 


BO PASSENGERS 


LAR 

4 PERSONS 

3 PERSONS 

2 PERSONS 

| PERSON 


300 
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The following table is an adaptation of energy conservation recommendations developed 
by the American Association of Mechanical Engineers. It can be used for the 
formulation of specific recommendations for the Hamilton-Wentworth Region, or 
usedinits present form. An evaluation column was added to show how a development 

in question is energy efficient. In addition, a point system can be used, and 

the minimum number of points necessary for approval can be stipulated. 


Note: 


Heating Degree-days are the number of degrees when the daily average temperature 
is below 65°F. 


A day with an average temperature of 50°F has 15 heating degree-days (65-50=15), 
while one with an average temperature of 65°F or higher has none. The degree-day 
sum for a period of days represents the total heating load for that period. The 
relationship between degree-days and fuel consumption is linear. 


APPENDIX "C" 


cl 


A CHECKLIST OF ENERGY CONSERVATION OPPORTUNITIES, reioniry 
RANKED IN PRIORITY ACCORDING TO CLIMATIC CONDITIONS. 


SOURCE: SOLAR HEATING AND COOLING by JAN F. KREIDER and FRANK KREITH. NOT APPLICABLE 


WINTER SUMMER REQUIREMENT 


1 
2 
3 
0 


HEATING SEASON OF 6,000 HEATING SEASON OF 4,000 HEATING SEASON OF 4,000 SAAN oo ine ey ciel = 
DEGREE-DAYS OR MORE T0 6,000 DEGREE-DAYS DEGREE-DAYS OR LESS * : 7 
AT 80°F a/#15 +, 
~ a Ee els 
= 3 5 : : : SleElS els 
> <8 5 § = = <5 Ss s ee <2 s s 3s ss |s cra | Cell eat | edd Pe 
Log 22 = ve j2e23 2° s= 3 [og 22 S 3 SE seels £ ee Pfc [ea bc 
ae 28 5 ps8 |S2= 28 52 8 See 2s 5 5 £2 g22| 8s z 2 red i | ed be 
Ssae act = ee [soe se a) ce So Of) oo £ es ESs|e s Si1S/l|aljo]e 
S525 cf = 3 oo? cf Su S eo2s a 5 5 5s=° = re =>fa a 
ERs a o Ss efe 2: te 2 sgee ae 2 a = = 
2=ES5 2 2 ee |a2: 2 2? e a= 25 2 2 e 5 5 


SITE 


1. Use deciduous trees for their summer sun shading effects and 
wind break for buildings up to three stories 


2. Use conifer trees for summer and winter sun shading and 
wind breaks 


3. Cover exterior walls and/or roof with earth and planting to 
reduce heat transmission and solar gain 


4. Shade walls and paved areas adjacent to building to reduce 
indoor/outdoor temperature differential 


5. Reduce paved areas and use grass or other vegetation to 
reduce outdoor temperature buildup 


6. Use ponds, water fountains, to reduce ambient outdoor air 
ternperature around building 


7. Collect rain water for use in building 
8B. Locate building on site to induce air flow effects for natural 
ventilation and cooling 2 
9. Locate buildings to minimize wind effects on exterior ? 1 3 0 0 3 2 
surfaces 
10. Select site with high air quality (least contaminated) to 0 ) 1 3 0 2 3 
enhance natural ventilation 
11. Select a site which has year-round ambient wet and dry bulb 
temperatures close to and somewhat lower than those desired 
within the occupied spaces 
12. Select a site that has topographical features and adjacent 2 1 3 0 2 
structures that provide breaks 
13. Select a site that has topographical features and adjacent 0 3 1 
structures that provide desirable shading 2 2 1 3 
14. Select site that allows optimum orientation and configuration 
to minimize yearly eneray consumption 


15. Select site to reduce specular heat reflections from water 0 3 2 1 2 1 3 0 
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WINTER SUMMER REQUIREMENT 


COOLING SEASON COOLING SEASON COOLING 


HEATING SEASON OF 6,000 HEATING SEASON OF 4.000 HEATING SEASON 
i x OF 4,000 rr 
DEGREE-DAYS OR MORE TO 6,000 DEGREE-DAYS DEGREE-DAYS OR LESS MORE THAN 1,500 HRS 600 TO 1,500 HRS SEASON ote 
AT 80°F AT 80°F LESS ofl YG °F 
_ THAN SY1Toleloa 
= : ra z : 600 SBi-|4] 2 
, = gS < S => = = = = u. 
7 | ee lee [ose 12 =| oee 1 Se.) SS Te = Sis, 165 |$2 138 13 se | ms. | 1 5)>) 2 
Sa TS =s aS 3. GES =s == iS = =e == BS ro ee = == a}|> Sle 
5g3 sis Mees oles see se | 2s | 22 |ss3 a eaedberts (pee eS | ta S5 >=|2)2/4 
> Sie 8 Se 3 ees = = ss = S 2 = 2 = =e 
See 8p 88 oe |eeieie| asc |ees 88 lsete = s5 | 88 | s2 z2e2| 8s 22 312/e/2 
25 cf So Se (Ss25 cf So se |e50 e es se ES E> E E2 2 ee 
SSeS eee | Mee eeee| ets \etece | mee ese > | #2 | @s | ss |] Ss | s os sal Wc eset ss 
SES > 4 = = 4 e 
ais E 2> ee |zfe5 = 2: SE es 2 2s = ae Se s 5° 3 
16. Use sloping site to bury building partially or use earth berms 2 1 
to reduce heat transmission and solar radiation 3 0 1 2 3 0 
17. Select site that allows occupants to use public transport 
systems. 
BUILDING 
1. Construct building with minimum exposed surface area to 
minimize heat transmission for a given enclosed volume 2 3 1 0 1 2 3 0 
2. Select building confiquration to give minimum north wall to 
reduce heat losses 2 3 1 0 


3. Select building configuration to give minimum south wall to 
reduce cooling load 1 


4. Use building configuration and wall arrangement (horizontal 


and vertical stoping walls) to provide self shading and wind 

bers 1 3 0 1 
5. Locate insulation for walls and roofs and floors over garages 

teat oily aactece 2 1 0 1 


NM |S RS ip 


6. Construct exterior walls, roof and floors with high thermal 2 3 1 
mass with a goal of 100 pounds per cubic foot 0 1 


7. Select insulation to give a composite U factor from 0.06 when 
outdoor winter design temperatures are less than 10 degrees 
F. to 0.15 when outdoor design conditions are above 40 
degrees F 


8. Select U factors from 0.06 where sol air temperatures are 
above 144 degrees F. up to a U volume of 0.3 with sol-air 
temperatures below 85 degrees F 


9. Provide vapor barrier on the interior surface of exterior walls 
and rool of sufficient impermeability to provide condensation 


10. Use concrete slab-on grade for ground floors. 


11. Avoid cracks and joints in building construction to reduce 
infiltration 


wlw iw Ww 
— a) 
oe a a 


w 
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nh 


12. Avoid thermal bridges through the exterior surfaces 


13. Provide textured finish to external surfaces to increase 
film coefficiency 
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REQUIREMENT 


HEATING SEASON OF 6,000 HEATING SEASON OF 4,000 HEATING SEASON OF 4,000 Boat nyo baciy Lear fo = 
DEGREE-DAYS OR MORE TO 6,000 DEGREE-DAY - 7 ; 2 rH 
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14. 


15. 


16. 


17. 


18. 


19. 


20. 


24; 


Provide solar control for the walls and roof in the same areas 
where similar solar control is desirable for glazing 


Consider length and width aspects for rectangular buildings as 
well as other geometric forms in relationship to building 
height and interior and exterior floor areas to optimize energy 
conservation. 


To minimize heat gain in summer due to solar radiation, finish 
walls and roofs with a light colored surface having a high 
emissivity 


To increase heat gain due to solar radiation on walls and roofs, 
use a dark-colored finish having a high absorptivity 


Reduce heat transmissions through roof by one or more of 


the following items 

a. Insulation 

Reflective surfaces. 

c. Root spray 

Roof pond. 

@. Sod and planning 

f, Equipment and equipment rooms located on the roof 
g. Provide double roof and ventilate space between. 


Increase roof heat gain when reduction of heat loss in winter 
exceeds heat gain increase in summer 


a. Use dark colored surfaces 
b. Avoid shadows 


Insulate slab on grade with both vertical and horizontal 
perimeter insulation under slab. 


Reduce infiltration quantities by one or more of the following 
measures 


a Reduce building height 


b. 


Use impermeable exterior surface materials 


€, Reduce crackage area around doors, windows, etc., to a 


minionuen, 


d. Provide all external doors with weather stripping 
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WINTER SUMMER REQUIREMENT 


i 
HEATING SEASON OF 6,000 HEATING SEASON OF 4,000 HEATING SEASON OF 4,000 COGEING SEAZON LORUNG SERS oe pooUNe 


M iN 1,500 HR: 101, HRS SEASON 
DEGREE-DAYS OR MORE TO 6,000 DEGREE-DAYS DEGREE-DAYS OR LESS ons vraeee eins tne! re ore a 


THAN 
600 
HRS 


Ondition 
No wind condition 
ondition 


PARTIALLY SATISFIED 


2 
a 
re 
2) 
E 
< 
7) 
> 
=f 
= 
a 
co) 
= 


sun condition 
No wind condition 

sun condition 
No wind condition 


wind condition 


sun ¢ 


= 
= 
> 
i) 
5 
S 
o 
c 
3 


2 
5 
E 
5 
@ 
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sun 60% of daylight 


time or more 
sun 60% of daylight 


no sun condition 
wind condition 
fo sun condition 
No wind condition 
no sun congition 
no sun condition 
No wind condition 
time or more 
No sun condition 
Gry climate of 60% 
relative humidity 
dry climate of 60% 
relative humidity 
dry climate of 60% 
relative humidity 
dry climate of 60% 
relative humidity 


=z 
o 
2 
Ee 
a 
=] 
= 
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wind 9 miles/hr 
wind 9 miles/hr 
No sun condition 
wind condition 


no wind ¢ 


=| FULLY SATISFIED 


5 
] 


e@. Where operable windows are used, provide them with 
sealing gaskets and cam latches 


f. Locate building entrances on downwind side and provide 
wind break 


9. Provide all entrances with vestibules: where vestibules are 


not used, provide revolving doors 


to isolate them from the stairwells and elevator shafts 


h. Provide vestibules with self-closing weather stripped doors 3 0 3 1 0 


4. Seal all vertical shafts 


Locate ventilation louvers on downwind side of building 
and provide wind breaks 


Provide break at intermediate points of elevator shafts 
and stairwells for tall buildings 


Provide wind protection by using fins, recesses, etc, for any 


exposed surface having a U value greater than 0.5 


Do not heat parking garages 


Consider the amount of energy required for the protection of 
mat 


Is and their transport on a life-cycle energy usage 


Consider the use of the insulation type which can be most 
effici 


nily applied to optimize the thermal resistance of the 
wall or roof, for example, some types of insulation are 
difficult to install without voids or shrinkage 


26. Protect insulation from moisture originating outdoors, since 
volume decreases when wet. Use insulation with low water 


absorptio: 


and one which dries out quickly and regains its 


original thermal performance aft 


1 being wet 


heal qain benefit in the wintertime 


27. Where sloping roofs are used, face them to south for greatest 1 9) 3 0 


28. To reduce heat loss from windows, consider one or more of 
the following 


a. Use minimum ratio of window ar to wall area 


Ny NO NH NN 
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ae As 

wo 
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b. Use double glazing 


Cc. Use triple glazing 


d. Use double reflective glazing 1 2 3 


e@. Use mininn 


m percentage of the double glazing on the 1 1 2 2 3 3 
north wall 
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WINTER SUMMER REQUIREMENT 


COOLING SEASON 
MORE THAN 1,500 HAS 


COOLING SEASON 
600 T0 1,500 HRS 


COOLING 
SEASON 


HEATING SEASON OF 6,000 HEATING SEASON OF 4,000 HEATING SEASON OF 4,000 
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f. Manipulate east and west walls so that windows face south 


g. Allow direct sun on windows November through March 


h. Avoid window frames that form a thermal bridge 


i. Use operable thermal shutters which decrease the 
composite U value to 0.1 


SS 


29. To reduce heat gains through windows, consider the following 


a. Use minimum ratio of window area to wall area 


b. Use double glazing 


c. Use triple glazing 


d. Use double reflective glazing 


e. Use minimum percentage of double glazing on the south 


wall 


f. Shade windows from direct sun April through October 


30. To take advantage of natural daylight within the building and 
reduce electrical energy consumption, consider the following 


a. Increase window size but do not exceed the point where 
yearly energy consumption, due to heat gains and losses. 
exceeds the saving made by using natural tight 


b. Locate windows high in wall to increase reflection from. 
ceiling, but reduce glare effect on occupants 


c. Control glare with translucent draperies operated by photo 


cells 


d. Provide exterior shades that eliminate direct sunlight, but 


w 
w 
nN 
i) 
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reflect light into occupied spaces 


e. Slope vertical wall surfaces so that windows are self shading 
and walls below act as light reflectors 


{. Use clear glazing. Reflective or heat absorbing films reduce 
the quantity of natural light transmitted through the 
window. 


31. To allow the use of natural light in cold zones where heat 
losses are high energy users, consider operable thermal barriers 


— 

NO 
NO 
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32. Use permanently sealed windows to reduce infiltration in 
climatic zones where this is a large energy user 
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SUMMER 


COOLING SEASON 


REQUIREMENT 


COOLING SEASON 


COOLING 


HEATING SEASON OF 6.000 


Qa 
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33. Where codes of requiations require operable windows and 
infiltration is undesirable, use windows that close againsta 
sealing gasket 


34. In climatic zones where outdoor air conditions are suitable 
for natural ventilation for a major part of the year, provide 
operable windows. 


35. In climate zones where outdoor air conditions are close to 
desired indoor conditions for a major portion of the year, 
consider the following 


a Adjust building orientation and configuration to take 
advantage of prevailing winds 


b. Use operable windows to control ingress and egress of air 
through tt 


e building 


c. Adjust the configuration of the building to allow natural 
cross ventilation through occupied spaces. 


d. Use stack effect in vertical shafts, stairwells, etc, to 


promote natural air flow through the building 


PLANNING 


1. Group services rooms as a buffer and locate at the north wall 
to reduce heat loss or the south wall to reduce heat gain, 
whichever is the greatest yearly energy user 


2. Use corridors as heat transfer buffers and locate against 
external walls. 


3. Locate rooms with high process heat gain (computer rooms) 
against outside surfaces that have the highest exposure loss 


4. Landscaped ope: 


planning allows excess heat from interior 
spaces to transfer to perimeter spaces which have a heat loss. 


on 


Rooms can be grouped in such a manner that the same 


Vtilatin 


ve 


y air Can be used more than once, by operating in 
cascade through spaces in decreasing order of priority, Le 
office-corridor toilet 


G6. Reduced ceiling heights reduce the exposed surface area and 


the enclosed volume. They also increase iluminatio 


effectiveness. 


7. Increased density of occupants (less gross floor area per 
person) reduces the overall size of the by 
energy consumption per capita 


iiding and yearly 
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HEATING SEASON OF 4,000 
TO 6,000 DEGREE-DAYS 


HEATING SEASON OF 4,000 
DEGREE-DAYS OR LESS 


i=) 
& 
THAN ~ ° 
+ w 
= = = = ‘ a 600 72) Fra 
o o o e = = = > se > = > = 7 
=P Ss ss tors s < ss =e yrs 5 < es S sz 5 os HRS = 2) 
zw = s= = 2s zs f= S= 315 2S ye FS se ss a oo ovo oD oo ao = 
= A =? oe Pos => S= oe Peg =e Ss= 22 SEuw SsEe SEu SE ed —< 
523 = < 52s e 2s = 32s 55 =I es ad =5 54 >5 ? n 
Sige 2s se s°s Sa 2s se ss ese 2s se ss 223 fze] 228 222 ~ 7 
x EE 80 88 So [REES] Bx $8 os |ZEE.| se 8s Les ass, | 2s) 25] 22's = 5 
S5om e c ats S508 e = se S5O8 c e Sse £ = E2s ¢ 25 
os ct o aS oe Ss a So af o Ss ef So >= S —— = a 
cee a= ae oo See az te os |se@ee aZ as as >s >s >= >= 
= = = 2 Ese Pe. oz e > =. Ne oz Ses [og - e2 ee e 
aes 2 2s 2e |2&es 2 2 2e [223s 2 2 2¢ s $ § 5 


8. Spaces of similar function located adjacent to each other on 
the sarne floc 


reduce the use of elevators. 


9, Offices frequented by the general public located on the ground 
Noor reduce elevator use 


10. Equipment rooms located on the roof reduce unwanted heat 


gain and heat loss through the surface. They can also allow 2 1 3 0 1 2 3 


more direct duct and pipe runs reducing power requirements 


11. Windows planned to make beneficial use of winter sunshine 
should be positioned to allow occupants the opportunity of 
moving out of the direct sun radiation 


12. Deep ceiling voids allow the use of larger duct sizes with low 
pressure drop and reduce HVAC requirements 


13. Processes that have temperature and humidity requirements 
different from normal physiological needs should be grouped 
together and served by one common syste 


14. Open planning allows more effective use of lighting fixtures 
The reduced area of partitioned walls decreases the light 
absorption 


15. Judicious use of reflective surfaces such as sloping white 
ceilings can enhance the effect of natural lighting and increase 
the yearly energy saved 


VENTILATION AND INFILTRATION 


1. To minimize infiltration, balance mechanical ventilation so 1 1 1 1 
that supply air quantity equals or exceeds exhaust air quantity 


2. Take credit for infiltration as part of the outdoor air require 


ments for the building occupants and reduce mechanical 1 1 1 1 
ventilation accordingly 


3. Reduce C.F.M /occupant outdoor air requirements to the 


minimum considering the task they are performing, room 1 1 1 1 
volume and periods of occupancy 


wo |wCo |w 
wo iw iw 
WO |W |w 


4. If odor removal requires more than 2,000 cubic feet per 
minute exhaust and a corresponding introdt 


ion of outdoor 
air, consider recirculating through activated carbon filter 


me |B |B |NY 
BS |S |p |S 
me |S |B |Ph 
mp I [Nw [NS 
= 
_ 
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5. Where outdoor conditions are close to but less than indoor 
conditions for major periods of the year, and the air is clean 0 2 1 3 
and free from offensive odors, consider the use of natural 
ven 


lation when yearly energy trade offs with other systerns 
are favorable 
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6. Exchange heat between outdoor air, intake and exhaust air 
by using heat pipes, thermal wheels, 


im-around systems, etc 


7. In areas subjected to high humidities, consider latent heat 1 
exchange in addition to sensible 


8. Provide selective ventilation as needed; i.e., 5 cubic feet per 
minute/occupant for general areas and increased volumes for 
areas of heavy smoking or odor control 


9. Transfer air from “clean” areas to more contaminated areas 
{toilet rooms, heavy smoking areas) rather than supply fresh 
air to all areas regardless of function 


10. Provide controls to shut down all air systerns at night and 1 1 1 2 2 2 2 3 3 3 3 1 1 2 2 3 


weekends except when used for economizer cycle cooling 


11. Reduce the eneray required to heat or cool ventilation air 
from outdoor conditions to interior design conditions by 
considering the following 


a. Reduce indoor air temperature setting in winter and 1 1 1 2 2 . 2 3 3 3 3 1 1 2 2 3 
increase in summer : : 


b. Provide outdoor air direct to perimeter of exhaust hoods 


Ee Ticheos, aaoretorien, ¢tc: Docnot cool wile air Yo 1 1 1 vip Se EPH ae sk bad bak Pol ie) 1 19109029 3 


surmmer or heat over 50 degrees F. in winter 


HEATING, VENTILATION AND 
AIRCONDITIONING 


1. Use outdoor air for sensible cooling whenever conditions 
permit and when recaptured heat cannot be stored 


2. Use adiabatic saturation to reduce temperature of hot, dry 
used 


3. In the summer when the outdoor air temperature at night is 


lower than indoor temperature, use full outdoor air ventilation 1 2 3 
to remove excess heat and precool structure. 


4. In principle, select the air handling systern which operates at 
the lowest possible air velocity and static pressure. Consider 
high pressure systems only when other trade-offs such as 
reduced building size are an overriding factor 


w 
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5. To enhance the possibility of using waste heat from other 
systems, design air handling systems to circulate sufficient 
air to enable cooling loads to be met by a GO degree F. air 
supply temperature and heating loads to be met by a 90 
degree F. air temperature 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


ay. 


18. 
19. 
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WINTER SUMMER REQUIREMENT 


COOLING SEASON COOLING SEASON COOLING 


HEATING SEASON OF 6,000 HEATING SEASON OF 4,000 HEATING SEASON OF 4,000 


DEGREE-DAYS OR MORE TO 6.000 DEGREE-DAYS DEGREE-DAYS ON LESS MORE THAN 1.500 HRS 600 10 1,500 HRS SEASON 


AT 80°F AT 80°F LESS 
THAN 
600 
HRS 


Design HVAC systems so that the maximum possible 

proportion of heat gain to a space can be treated as an 

equipment load, not as a room load 

Schedule air delivery so that exhaust from primary spaces 

(offices) can be used to heat or cool secondary spaces 

(corridors) 

Exhaust air from center zone through the lighting fixtures 

and use this warmed exhaust air to heat perimeter zones. 

Design HVAC systems so that they do not heat and cool air 

simultaneously. 

To reduce fan horsepower, consider the following 

a. Design duct systems for low pressure loss. 

b. Use high efficiency fans. 

c. Use low pressure loss filters concommitant with 
contaminant removal 

d, Use one common air coil for both heating and cooling 

Reduce or eliminate air leakage from duct work. 

Limit the use of re-heat to a maximum of 10 percent of gross 

floor area and then only consider its use for areas that have 

atypical fluctuating internal loads, such as conference rooms, 

Design chilled water systerns to operate with as high a supply 

temperature as possible—suggested goal: 50 degrees F. (This 

allows higher suction temperatures at the chiller with 

increased operating efficiency.) 

Use modular pumps to give varying flows that can match 

varying loads 

Select high efficiency pumps that match load. Do not 

oversize. 

Design piping systems for low pressure loss and select routes 

and locate equipment to give shortest pipe runs 

Adopt as large a temperature differential as possible for 

chilled water systems and hot water heating systems. 

Consider operating chillers in series to increase efficiency 


Select chillers that can operate over a wide range of 
condensing ternperatures and then consider the following 


CABLE 


ondition 
condition 
condition 


PARTIALLY SATISFIED 


ogee ete pom 


FULLY SATISFIED 
MOSTLY SATISFIED 


sun 60% of daylight 
Sun condition 
NO wind condition 
wind condition 
fo sun condition 
NO wind condition 
sun condition 
no wind conaition 
wind condition 
SUN condition 
cl 
relative humidity 
relative humidity 
or more 
relative humidity 
or more 


time or more 
sun 60% of daylight 


wind 9 miles/hr 
No sun condition 
time or more 

wind 9 miles/hr 
no sun condition 
no wind condition 
sun 60% of daylight 
no sun condition 
No wind condition 
dry climate ot 60% 
Gry climate of 60% 
dry climate of 60% 


or more 
wind 9 miles/hr 


no sun con 
or more 


no wing 
no sun 
wind ¢ 
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a. Use double bundle condensers to capture waste heat at 
high condensing temperatures and use directly for heating 
or store for later use 

b. When waste heat cannot be either used directly or stored, 
then operate chiller at lowest condensing temperature 
compatible with ambient outdoor conditions 

20. Consider chilled water storage systems to allow chillers to 
operate at night when condensing temperatures are lowest 

21. Consider the use of double bundle evaporators so that 
chillers can be used as heat pumps to upgrade stored heat for 
use in unoccupied periods. 

22. Consider the use of gas or diesel engine drive for chillers and 
large iterns of ancilliary equipment and collect and use waste 
heat for absorption cooling, heating, and/or domestic hot 
water 

23. Locate cooling towers or evaporative coolers so that induced 
air movernent can be used to provide or supplement garage 
exhaust ventilation 


ED 


ATISFIED 


Ss 


limate ot 60% 

relative numidity 
FULLY 
MOSTLY SATISFIED 
PARTIALLY SATISFIED 
NOT SATISF 


sun 60% of daylight 
time or more 
wind 9 miles/hr 
sun condition 
no wind cond 
fo sun condition 
wind condition 
No sun condition 
NO wind condition 
sun 60% of daylignt 
wind 9 miles/nr 
sun condition 
NO wind condition 
no sun condition 
wind condition 
Ao sun condition 
No wind condition 
sun 60% of daylight 
time or more 
sun condition 
Ao wind condition 
wind condition 
AO sun condition 
No wind condition 
dry climate of 60% 
relative numidity 
Ory climate of 60% 
relative humidity 
or more 
dry climate of 60% 
relative Numidity 


or more 
wind 9 miles/hr 


ary ¢ 


24, Use modular boilers for heating and select units so that each 
module operates at optimum efficiency 


25. Extract waste heat from boiler flue gas by extending surface 
coils or heat pipes. 


26. Select boilers that operate at the lowest practicable supply 
temperature while avoiding condensation within the furnaces 


27. Use unitary water/air heat pumps that transport heat energy 
from zone to zone via a common hydronic loop 


28. Consider the use of thermal storage in combination with unit 
heat pumps and a hydronic loop so that excess heat during 
the day can be captured and stored for use at night 


29. Consider the use of heat pumps both water/air and air/air if a 
continuing source of low-grade heat exists near the building, 
such as lake, river, ete 


30. Consider the direct use of solar energy via a system of 
collectors for heating in winter and absorption cooling in 


summer 


31. Minimize requirements for snow melting to those that are 
absolutely necessary and, where possible, use waste heat for 
this service 
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wind condition 
condition 
no wind congition 
ondition 


no wind condition 
imate of 60% 


relative humidity 
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sun condition 
No wind condition 

sun condition 
no wind condition 


sun 


wind condition 

No sun condition 
No wind condition 
wind condition 

felative humidity 
relative humidity 
relative humidity 


No sun ¢ 
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sun 60% of daylight 


time or more 
sun 60% of daylight 


no sun condition 
0 sun condition 
time or more 

no sun condition 
no wind condition 
dry climate of 60% 
dry climate ot 60% 
dry climate of 60% 
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wind 9 miles/hr 


or more 
wind 9 miles/hr 


Mo sun condition 


dry 


32. Provide ol! outside air dampers with accurate position 
indicators and insure that dampers are air tight when closed 


33. If electric heating is contemplated, consider the use of heat 
pumps in place of direct resistance heating; by comparison 
they consume one third of the energy per unit output 


34. Consider the use of spot heating and/or cooling in spaces 
having large volume and low occupancy 


35. Use electric ignition in place of gas pilots for gas burners 


36. Consider the use of a total energy system if the life cycle 
costs are favorable 


LIGHTING AND POWER 


1. a. Use natural ittumination in areas where effective when a 


net energy conservation gain is possible vis avis heating 3 3 3 3 72 2 2 72 1 1 1 1 3 3 2 2 


and cooling loads 


b. Provide exterior reflectors at windows tor more effective 
internal illumination 


2. Consider a selective lighting system in regard to the following 


a. Reduce the wattage required for each specific task by 
review of user needs and method of providing illumination 


b. Consider only the amount of itlumination required for the 
specific task considering the duration and character and 


user performance required as per design criteria 
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(cola a a 
(lS 
(sl SS 


¢. Group similar task together for optimum conservation of 


erav per floor 


d. Design switch circuits to permit turning off unused and 


unnecessary light 


¢. Hlorminate tasks with fixtures built into furniture and 
maintain low intensity lighting elsewhere 


{. Consider the use of polarized lenses to improv 
lighting at tasks 


quality of 


g. Provide timers to automatically turn off lights in remote 


or little used areas 


h. Use multilevel ballasts to permit varying the bur 


m output 
for fixtures by adding or removing lamps when tasks are 


changed in location or requirements 
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. Arrange electrical systems to accommodate relocatable 
luminaires which can be removed to suit changing 
furniture layouts 
Ls : 
j. Consider the use of ballasts which can accommodate 
sodium metathatide bulbs interchangeably with other 
famps 
3. Consider the use of high frequency lighting to reduce wattage 
per lumen output Additional benetits are reduced ballast 
heat loss into the room and longer lamp life 
4 4. Consider the use of landscape office planning to improve 
lighting efficiency. Approximately 25 percent less wattage 
per foot candles on task for open planning versus partitions 
\- 5. Consider the use of light colors for walls, floors and ceilings 
to increase reflectance, but avoid specular reflections 
6. Lower the ceilings of mounting height of luminaires to 
? 
increase level of ilumination with less wattage. 
7. Consider dry heat-of light systems to improve lamp per 
v 1 ' Pp 
formance and reduce heat gain to space 
8. Consider wet heat of light system to improve lamp per 
formance and reduce heat gain to space and refrigeration load 
9. Use fixtures that give high contrast rendition factor at task 
10. Provide suggestions to GSA for analysis of tasks to increase 
* use of high contrast material which requires less iHumination 
11. Select furniture and interior appointments that do not have 
» glossy surfaces or give specular reflections 
12. Use light spills from characteristic areas to iHuminate non 
characteristic areas. 
13. Consider use of greater contrast between tasks and background 
lighting. such as 8 to Vand 10 to 1 
14. Consider washers and special ittumination for features such as 
plants, murals, ete, in place of overhead space lighting to 
maintain proper contrast ratios 
15. For horizontal tasks or duties, consider fixtures whose main - 


light component ts oblique and then locate for maximum ES! 
footcandles on task 


16. 
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time or more 
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Consider using 250 watt mercury vapor lamps and metal halide 
lamps in place of 500 watt incandescent lamps for special 


applications. 


Use lamps with higher lumens per watt input, such as 


a. One 8 foot fluorescent larnp versus two 4 foot lamps 


b. One 4 foot fluorescent lamp versus two 2-foot lamps 


c. U-tube lamps versus two individual lamps. 


d. Fluorescent lamps in place of all incandescent lamps except 


18. 


22. 


23. 


24. 


25. 


26. 


for very close task lighting, such as at a typewriter paper 
holder 


Use high utilization and maintenance factors in design 
calculations and instruct users to keep fixtures clean and 
change lamps earlier 


Avoid decorative flood tighting and display lighting 


Direct exterior security lighting at entrances and avoid 


Muminating large areas adjacent to building 


Consider switches activated by intruder devices rather than 


permanently lit security lighting 

If already available, use street lighting for security purposes 
Reduce lighting requirements for hazards by 

a. Using light fixtures close to and focused on hazard 


b. Increasing contrast of hazard, i.e, paint stair treads and 
risers white with black nosing. 


Consider the following methods of coping with code require 


ments 


a. Obtaining variance from existing codes 


b. Changing codes to just fulfill health and safety functions 
of lighting by varying the qualitative and quantitative 


requirements to specific application 


Consider the use of 9 total energy system integrated with alt 
other systems. 


Where steam is available, use turbine drive for large iterns of 


equipment 
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34_ Use high efficiency transformers (these are good candidates 
for life-cycle costing) 


35. Use liquid-cooled transformers and captive waste heat for 
beneficial use in other systems 


36. In canteen kitchens, use gas for cooking rather than electricity 


27. Use heat pumps in place of electric resistance heating and take 
advantage of the favorable coefficient of performance 

28. Match motor sizes to equipment shaft power requirements 
and select to operate at the ost efficient point 

29. Maintain power factor as close to unity as possible 

30. Minimize power losses in distribution system by 
a. Reducing length of cable runs 
b. Increasing conductor size within limits indicated by life 

cycle costing 

c. Use high voltage distribution within the building. 

31. Match characteristics of electric motors to the characteristics 
of the driven machine 

32. Design and select machinery to start in an unloaded condition 
to reduce starting torque requirements. (For example, start 
pumps against closed valves.) 

33. Use direct drive whenever possible to eliminate drive train « 
losses 


37. Use conventional ovens rather than self-cleaning type 


APPENDIX "D" 
Author's design of Experimental House for the High Arctic. 
(University of Toronto, 1968). 
In extreme environments, energy was always a design constraint. 
In such situations it is possible to design, to experiment, and 
to experience the advantages of energy saving design features. 


The sphere was chosen for the following reasons; 


- Best volume/surface ratio efficiency 


Excellent aerodynamical properties 


Minimal transfer of heat to permafrost 


Could be constructed from identical elements (panels) 


Furthermore, one quarter of the sphere opens in the arctic day (summer) 
and closes during the arctic night (winter). This "convertible" arrangement 
amplifies passive utilization of sun rays and efficiently prevents heat losses. 
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Utilities Setihent 
with new off switch 


NEW YORK (AP) — US 
utilities are starting to experi- 
ment with an automated sys- 
tem to turn off home and office 
air conditioners by remote 
control to reduce power loads 
and avoid blackouts 

“Eventually, all utilities will 
be going to some sort of auto- 
mation like this,”’ predicted 
Jeff Serfass of the U.S. Energy 
Research and Development 
Agency. 

With serious questions aris- 
ing about the reliability of elec- 
tricity . during the next 10 
years, many utilities are 
searching for new methods of 

load mana ept,”” Building 
(OTB ee pensive 
and time consuming, so finding 
ways to reduce gr restructure 
power usage is attractive to 
electric companies 

een oN the utility installs 
a UBVICE™ On the “ai aly 
CemeltTOriet “Or water’ tater 
aid Then activates it via radio 
or’ ‘other transimisstauy ; 

“We're able to clip the peak 


ca ay 


off our peak load,"’ said Pete 
Rice, a spokesman f6r Arkan- 
sas Power and Light Co. of 
Little Rock. “It also saves 
money in future generating 
capacity and we don't have to 
run more expensive equipment 
now.” 

John Hamann, president of 
Detroit Edison Co., said: “We 
have found that nut only does 
this (remote control) help 
reduce investment in generat- 
ing plants by shaving peaks, 
but also, by shifting load to off- 
peak hours, we can reduce fuel 
costs as well. The millions of 
dollars invested in radio equip- 
ment were more than offset by 
the millions that were not 
spent on adding generating 
plants.” 


Some systems not only can 
shut off air conditioners and 


water heaters, but can also, 
automatically read power | 
meters and keep track of elec- | 
tricity consumption — under | 
more than one rate plan. | 


“OR 15 
warares 


of en enlergy 


is urged in housing 


By JACK WILLOUGHBY 
Globe and Mail Reporter 


HAMILTON — The high 
cost of energy could under- 
mine the affordability of hous- 
ing if new energy-efficient 
designs are not introduced by 
builders, says Malcolm 
Rowan, deputy minister. of 
the Ontario Ministry of Ener- 


By. 

He told builders attending 
the.annual meeting of the 
Ontario council of the Hous- 
ing and Urban Development 
Association of Canada that 
energy costs are taking an 
incréasing share of the family 
budget and will continue to do 
in future years. 

“What is needed to counter 
the cost-affordability dilem- 
ma-are new building designs 
that recognize the imperative 
of energy costs,”’ he said 


Canadians have not yet 
accépted the type of. urban 
lifestyle of some European 
countries where a_ greater 
population density allows 
energy aving. He added that 


the Canadian dream of a de 
tached home in the country is 
not realistic in today’s energy 
situation. 

Mr. Rowan said discussion: 
between governments, busi- 
ness and the public is needed 
but that this has been pre- 
empted by the introduction of 
the Canadian Home Insula- 
tion Program by the federal 
Government. 

Before the provinces were 
allowed to participate in 
CHIP, they were required to 
adopt the requirements for 
energy conservation that are 
set out in the national code 
expected to be effective early 
next year. 

Debate over the require- 
ments of the proposed code is 
continuing, but Mr. Rowan 
said there are some areas 
that are not applicable to 
Ontario. He assured the build- 
ers that the Ontario Ministry 


of Consumer and Commercial 


Relations would not incorpo- 
rate any changes in the build- 
ing code without consulting 
the industry 


El 
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Canada seen gettin 
. 40% of a home's heat 


> from sun in 


By JOAN HOLLOBON 
Globe ond Mail Reporter 


OTTAWA- — Solar heating 
will be a_billion-dollar indus- 
Sy within 10 to 15 


fears, a National Researth” 
Council engineer predicted 
yesterday. 


Dr. Philip Cockshutt said 
that eventually the most 
A likely method of harnessing ° 
the sun’s rays to heat Cana- 
dian homes will be to havea 
central installation to collect, 
store and distribute the heat. 
He said that centrally stored 
heat, usually in the form of 
hot water, is distributed as 
far as 60 kilometres in the So- 
viet Union. \ 
Dr. Cockshutt told the an- 
nual seminar: of the Canadian 
Science Writers Association, » 
F that the NRC. has 14 demon- } 
‘stration projects now. from 
coast to coast, mainly single- « 
family dwellings. The next 
stage will be multi-family tes- | 
idences, such as_ low-rise 
apartments or row housing. ° 
Solar heating may be more ' 
economical when the consid- 
erable outlay can be used for 
a number of residences. 
Dr. Cockshutt said solar heat , 
- can cul conventional heating 
requirements by as much as 
1 40 per cent. : 


‘ 


future | 


Dr. Cockshutt, co-ordinator 
of the NRC's energy project, 
said that the 14 demonstration 
‘homes using a variety of tech- 
nical processes cost $230,000. 
Solar equipment in each cost 
$15.000, including monitoring 
equipment. Without this, the 
equipment would cost from 
; $7,000 to $10,000 for a house 
where 40 per cent of heat 
| would be drawn from the sun. 

Studies show that Canada 
has enough sunshine to make 
solar heating a_ practical 
source of energy. The first re- 
quirement is to overcome 
technical problems, becausé@ 
the needs of this country, 
based on climate, differ from, 
those of the « United States, 
Australia or Israel. 

Dr. Cockshutt said cost and 
, durability must be first priori- 
ties in research and develop- 
ment. Extensive use of solar 
heating will be slow, because 
houses are not rapidly re- 
placed. 

He said that Canadians live 
“high on the hog)’ when it 
comes to energy, using the 
equivalent of 10 kilowatts con- 
\tinuously for every man, 
«woman. and child In the coun- 
try, compared with 4 kilo-° 
watts per capita in Sweden. 

Dr, Cockshutt said that for 
1977-78 Canada has increased 


its energy research and devel- , 


opment budget from about - 
$127-million to, $137-million.| | 


t 


The budget for research wto 
renewable energy sounces 
(such as solar heat) will] go 
up this year to $9.1-million 
from $4.7-million last year 
However, Canada is allo¢at- 
ing nothing for basic science 
research support in the jen- 
ergy field, where the United 
States has set aside $290-fnil- 
lion for, this in a total enetgy 
research budget of $2.5-billfon, 
20 times the Canadian budget. 


‘ PD 

MARCH Ufvarot 7 4M 

I wonder when all of us besieged consum- 
ers are going to have the opportunity of a 
say in the pricing of some of our utilities, 

This week I was appalled to receive my 
current Hydro invoice in the gross amount 
of $94.83. Allowing for the 10 per cent dis- 
count for prompt payment, this bill is $23.56 
more than the January bill and practically 
100 per cent more than the same period of 
last year. My discounted bills for 1976 to 
date are as follows: 


ea Jonuary, 1976 $38.01 
March 44.90 
May 46.71 
July 41.85 
September 55.09 
November 55.09 
January, 1977 61.63 
Morch 85.39 
It is perfectly evident that a healthy in- 


crease has taken place. We were, of course, 
warned of the rise in the cost of energy and 
were somewhat resignedly prepared when 
the regulating body (as usual) granted rate 
increases, but this much in one year a 
pears to be excessive. This is’ especially 
galling considering the Hydro campaign for 
,years to con people into buying more and 


/ 

‘more electrical appliances with the adage 
“to live cheaper and better electrically.” 
Gwendolyne Green 7” 
Toronto 
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Solar heating’ ” 
held as efficient 
as electricity 


WASHINGTON (DJ) — So; 
lar_heating can compete eco- 
ang wel istlated” ne gm well _imsulated new 

omes, a -». Government 
study shows. 

~The study, supported by the 
Energy Research and Devel- 
opment Administration, de- 
fines a Solar system as eco- 
nomically competitive if 
within five years the bill for 
‘another form of heating is 
' greater than the annual pay- 
ment on the solar system.’ 

The study assumes a 10 per 
cent annual increase in the 
cost of all other energy 
sources. According to the 
study, within three years the 
principal and interest on most 
solar systems would be Jess 

_ than the @lectricity bill. 

The average solar system 
costs about $20 a square foot, 
ERDA offitials—say Thal 
means the average cost of a 
solar system for a single-fam- 
ily home is between $6,000° 
and $9,000. 


r 5 aS YU 
Ne Solar energy 1t1 \ { 


We were disappointed that you only con- 
sulted the Ontario Hydro study (Solar Heat- 
ing Hope Overshadowed by Cost—Oct. 30) 
in reporting on the state of solar heating 
technology. While Hydro’s study was, un- 
doubtedly, technical, the assumptions used 
and figures arrived at are debatable. 

The engineering of a solar heating system 
entails three major factors: floor space to 
be heated, solar panel area and storage vol- 
ume. In the article, Hydro’s parameters are 
not all given. Reference to their study of 
December, 1975, An Examination of the Po- 
tential for Solar Energy Utilization in Onta- 
rio, reveals that for a 70 per cent solar 
heating system they use 1,800 square feet of 
floor space, 1,080 square feet of solar pan- 
els, and 2,000 gallons of water storage. 
Other stadies use different variables, par- 


ticularly for storage, The costs vary with ° 


the parameters) 

The Lorriman house in Mississauga has 
1,500 square feet of floor space, 700 square 
feet of solar panels, and 5,000 gallons of 
water storage. This provides a 70 per cent 
solar heating system. 

A Colorado State Univetsity solar heated 
house has 1,500 square feet Of floor space, 
750 square feet of solar panels and 1,131 
gallons of water storage. This is a 75 per 
cent solar heating system. The house re- 
quires*a smaller storage volume because 
the mean daily solar radiation is higher 
than in Ontario. Nevertheless, the Hydro fi- 
gure of 20,000 gallons appears excessive 

Ontario Hydro claims that when solar 
heated rooms are in néed of back-up energy 
they will demand peak period electricity. 
They do not state that solar heated homes 
could be backed up alternatively by oil or 
gas, nor do they mention the possibility of 
using off-peak power to heat the storage 
unit. Solar heated homes, of coursé, store 


the sun’s energy for use on cloudy days; , 


current systems are efficient for three con- 
secutive days without sun. 

The Social and environmental costs of en- 
ergy systems other than the sun must be 
noted. Ontario Hydro was quoted in the En- 
ergy Strategy for Canada as stating that 57 
per cent of electricity generation in Ontario 
will come from nuclear reactors by 1990. 
The debate over this energy source need 
not be discussed here. Also, the mass im- 
plementation of solar heating will result in 
several million barrels of oil saved per 

ear. 

y The Ontario Hydro study unfairly com- 
pares the cost of a prototype solar heating 
system with an established technology. 
When solar panels become mass produced, 
scale economies will likely result in reducéd 
costs. 

Problems will certainly arise in the early 
stages of solar heating implementation. But 
the need for safe and clean sources of en- 
ergy is shared by all Canadians. Solar heat- 
ing will ultimately help to ease the energy 
crisis in Canada, and with support from ail 
involyed groups and governments, produc- 
tion will begin sooner rather than later, ‘* 

rt. M. K. Berkowitz (and three others) . 


\_Institute of Policy Analysis 
», University of Toronto 


> 


Solar Heating Hope Overshadowed by 
Cost (Oct. 29) demonstrates a lack of 
understanding of the nature of current solar 
heating technology and, in its pessimistic 
conclusions, perpetuates a number of 
widely held misperceptions regarding the 
potential of solar heating in Ontario. 

The Ontario Hydro report, upon which 
this article appears largely to be based, is 
inadequate in several important respects. 
For example, the size of the solar heat stor- 
age tank assumed in the Hydro study is 
about 10 times larger, and hence more ex- 
pensive, than that which would be required 
in an optimally designed solar heating sys- 
tem. Moreover, existing solar collector 
technology, such as in operation at a Con- 


» sumers’ Gas installation in Toronto, is sub- 


stantially more efficient in capturing solar 
energy than that assumed in the Hydro 
study. Consequently, a considerably smaller 
collector would be required in a house em- 
ploying current solar collector technology 
as compared to the Hydro study, with a re- 
sulting reduction in initial costs. ie 

When these two factors are taken into ac- 
count, recent studies have shown that in the 
near future, when .economies-of-scale of 
mass production of collectors can be ex- 
pela the life-cycle cost of a’solar space 
eating system becomes competitive with 
conventional heating systems. $ 

Ontario is at a major crossroads in its 
use of energy. In the years ahead, as our 
traditional resources of cheap and readily 
available fossil fuels dry up and the pinch 
of being, in an energy sense, a “‘have-not” 
province is felt, Ontario may urgently re- 
quire new sources of indigenous energy. In- 
formed public discussion on all the energy 
options open to the province, including solar 
energy, is essential. Your article can serve 
only to confuse and impede this discussion. 4 


R. Macdonald, Assistant Professor @ 
Faculty of Environmental Studies 4 
York University, Downsview oe 
Dan Shatil ns 


Solar Energy Society of Canada 
(Ontario Chapter) 


Toronto I } 
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A tremendous waste of energy oc- 
curs during cold weather when hot 
water is allowed to run down the 
drains after it has been used for ba- 
thing, dish washing, laundry etc. If 
left in the building until it cooled, all 
the heat would be retained indoors, 
thus reducing the need for oil, gas or 
electric heating. 

A simple solution would be to install 
a holding tank in each basement that 
would radiate the heat from warm 


waste water into the air. The tank 


SSA |e ene et tra) 
ergy tub-thumping 


would be emptied by a valve, oper- 
ated manually or by a thermostat, 
when the water had cooled to air tem- 
perature. It would need an overflow 
pipe direct to the main drain, and 
during hot weather the water would 
flow straight through. A 100- or even 
a 60-gallon tank would probably be 
ample for most single-family dwell- 
ings. 


John E. Ricketts ‘ 4 
Uxbridge 
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Crisis within 10 years. 
forecast for energy 
unless decisions made 


Canada could face an en- 
ergy supply crisis within 10 
years unless it deals quickly 
and decisively with the situa- 
tion, according to Energy 
Minister Alastair Gillespie. 

“We have not yet faced an 
energy supply crisis in Can- 
ada. But we could face one 
within a decade unless we re- 
spond wisely, quickly and de- 
cisively. We are better off 
than almost every industrial 
nation. But we have to recon- 
cile ourselves to the fact that 
the development of our re- 
sources is going to cost signif- 
icantly more than in the re- 
cent past,”’ he told the annual 
meeting of the Retail Council 
of Canada in Toronto. 

His message was clear: 
Canada’s resources are get- 
ting smaller, demand contin- 
ues to grow, and prices for oik 
must go up. Mr. Gillespie also 
stressed the need for conser- 
vation measures—and made 
his point by distributing cop- 
ies of his speech typewritten 
@p the backs of old geological 
7paps of Canada. 

“We estimate that by 1985, 
unles we are able to change 
present trends, we will re 
quire net imports of oil to 
meet betwen 40 and 50 per 
cent of our domestic require- 
ments. 

“This would result in a defi~ 
cit in our oil trade in current 
prices of some $4.5-billion. but 
of even greater concern is our 
political vulnerubility, our na- 


. tional security, as these for- 


eign resources are placed un- 
der increasing pressure by 
steadily growing world de- 
mand.” 

The potential resources in 


, Canada—the Athabasca vil 


sands and the heavy oil de- 


ment of new resources. 


posits of Western Canada—are 
indeed great, but “the vast 
bulk of these reserves remain 
beyond our grasp because we 
lack the technology to extract 
them or because of the high 
costs of extraction under cur- 
rent technology.” 

Canada’s energy policy has 
two main prongs, Mr. Gilles- 
pie said, one aimed at moder- 
\ating the growth of demand 
and the other at increasing 
the supply of energy. 

Energy consumption in Can- 
ada has grown at an annual 
average rate of 5.4 per cent. 


_ “Our target is to reduce that 


rate of growth to less than 3.5 
per cent by 1985.” | 

It is possible for industry to 
reduce consumption per unit 
of output by an average of 13 
per cent by 1985 and by 50 per 
cent during the next 25 years, 
he said. “I believe this can 
and must be done because in- 
dustry in this country cur- 
ently uses 50 per cent more_ 
energy _in ifs production than 
ifs competitors in Europe.” 

Consumers, too, must play 
a part in conservation. Next 
year, the Department of Con- 
sumer and Corporate Affairs 
will require the attachment of 
energy-use labels on all major 
home appliances. And car 
manufacturers have agreed to 
put government-raled gasoline 
mileage stickers on all 1977 
model cars. 

Mr. Gillespie warned that 
domestic oil prices noust in- 
crease toward international | 
oil prices. While prices that | 
reflect the real supply and de- 
mand situation will be much 
higher, the increased rev- 
enues and profits will in turn 
aid exploration and develop- 


‘Swedes lead way in ener 


“ 
4 = © New York Times Service fi 


NEW. YORK — The people’ 
of Sweden, who live about as 
well, materially as average, 
North Americans, consume a 
lot less energy in, pursuit of 
the good life. ; i 

Attention 1o the Swedish. 
suécess-in using energy at 
only 60 per cent of the North 
American rate has intensified , 
this year among conservation- 
ists and other energy ana-— 
lysts. ‘ j 

Earlier attempts to com-~ 


, pare North American energy 


use with that of Western Eu-} 
rope were rarer an as too 
ketchy or as neglecting dif- 
erences in population densi- 
ties and _ industrial patterns. 
But Sweden has a standard of 
living, industrial mix and pop- 


ulation distribution closely 
comparable to the. United 
States: teas Bh 


Jn the past two years, three 
comparative studies have 
been made. The most detailed 
and most recent of these is by 
Lee Schipper and Allan Li¢h- 
_tenberg of the Energy and 
Resources Group of the Uni- 
_ Versity of California at Berke- 
ey. TTA 
. In an interview, Dr. Lich- 
tenberg elaborated on the re- 
‘port, whose comparisons 
‘ chiefly involve .data from \ 
‘, 1971, before the 1973 oil crisis . 
, intensified pressures, for con- 


-» Servation. 


{Reviewing a mass of U8. 
and Swedish published. infor- 
» mation, the California re- 
) Searchers found ~ that the | 
' Swedes achieved their energy 
* savings in many sectors of 
, the seconomy, most dramati- 
( cally in transportation. 
| The average weight of auto- 
» mobiles in Sweden was only . 
, 2,400 pounds, compared with / 
. the U.S. figure of 3,700. Ap- | 
| parently because of reliance 
; on better, mass transit, there 
| were only 0.3 cars per person 
in Sweden, compared with, 
0.45, 
In Sweden, where ‘second 
cars are replaced by mass, 


JAN BT] 


gy conserva 


transit and a significant num- 
‘|ber of families have no car at 
all,” people used theit' long- 
Alived cars (14 years versus 
Jess than 10 in the United 
States) for only 55 per cent of 
their trips shorter .than six 
miles, compared with 90 per 
cent in the United States.” 

Swedes tend to use their 
cars mainl oreati 


eM 


Stiff taxes on gasoline and 
the actual weight of cars ex: 
ert pressure for low-mainte 
nance, high-efficiency, ldw- 
weight cars. Sales taxes were 
about $300 for a 2,500-pound 
car and rose to $900 for the 
average U.S. weight. Annual 


| user charges began at $32 for 


the .2,400-pound car and in- 
creased $8.40 for each addi- 
tional 220 pounds, 
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” The U.S. transportation Sec-. 


tor used about 24,000 out of a 
total budget of 100,000 kilo- 
watt-hours of heat per person. 
In Sweden, transportation re- 
quited 7,800 kilowatt-hours out 
of a total of 60,000 

In 1971, the United States 
burned 17 kilowatt-hours of 
heat for each 1972 dollar of 
economic output. Sweden con- 
sumed 10. 
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Homes halve 
heating costs 


EDMONTON (CP) — 
Homes said To cul energy 
costs in half are being 
marketed for $35,000 by an 
Edmonton builder. 

Spectrum Homes say the 
low energy houses will cost 
only half as much to heat as 
conventional homes because 
of more effective insulation 

The secret.of the low energy 
homes is jnsulation in 
the walls i 
ceilings, manager 
McDonald said 

The $35,000 price tag for one 
of the 1,200-square-foot homes 
does not include land price, 
but does include cupboards, 
carpets, drapes, plumbing and 
two appliances. 


McDonald said some of the 
houses are almost completed 
in the south end of the city 


“For another $10,000 or 
thereabouts we can install a 
solar energy system which 
will cut heating costs to a 
quarter of those in con- 
ventional homes," he said. 


The company also is 


promoting — triple lazing, 
which would “BT¥8 sonnet 


sulation, but few people are 
buying it because of the added 
cost. , i 

Another advantage of the 
low energy homes is that the 
added insulation makes them 
cool in the summer, Mc- 
Donald said. 


| NOV). /G G44 
To seal the energy leaks 


The people of California, incidental to 
the elections today, will vote on a pro- 
posal to provide $25-million in state 
funds for insulation of residential prop- 
erty and installation of solar heating and 
cooling systems. A seed project to pro- 
mote the conservation of energy. 

In California they will be more con- 
cerned with the energy waste by air-con- 
ditioners than by furnaces; but at least 
they are concerned. In Canada, where 
we could well be troubled with the prob- 
lem of not freezing to death, one would 
expect the level of concern to be much 
higher. And where is it? At an alarm- 
ingly low level, Charles Smith, assistant 
deputy minister of the federal Depart- 
ment of Energy, has suggested to the 
Canadian Building Congress. 

. The Canadian Building Code ts a 
safety document; it deals with health, 
structural and fire safety. A Canadian 
code for residential construction, which 
must be followed for all construction un- 
der the National Housing Act, does re- 
quire insulation. But that leaves com- 
mercial buildings uncovered. A draft of 
new energy standards for all buildings 
has been prepared by an interdepart- 
mental committee and will be consid- 
ered today at a meeting of representatives 
from across Canada of all groups involved 
‘in building—architects, engineers, own- 
ers, operators, academics. It is hoped 
that what will emerge is a new energy 


standards code to be attached as a sup- 
plement to the National Building Code. 

But the National Building Code, with 
or without energy supplement, is only a 
model document. It has no status until it 
is adopted by a province or a municipal- 
ity. 

“One of the principal facets of energy 
conservation in buildings is a proper 
building code with realistic ener. 


standards,” said Mr. Smith. “Some 
a tinces have implemented building 


codes with energy requirements, and 
Ontarlo is clearly in the lead in this re- 
spect. In fact, the Ontario Government 
is the leader among provincial govern- 
ments in implementing energy conserva- 
tion policies and programs. It is a mat- , 
ter of alarm, however, that some prov- 
inces still lack building codes and most 
lack energy standards for buildings.” , 

It is,_of course, the provinces’ constitu- 
tional right not to have building or er 

gy standards> This has led to a lot-of - 
substandart,uninsulated buildings and, 
now, to a real threat that some Canadi- 
ans will be actually cold. 

Ottawa has not been hesitant to invade 
the provincial jurisdiction on a number 
of other matters. Perhaps if all of the 
provinces have not adopted a national 
energy code for. buildings by, say, the 


end of next year, Ottawa should consider 


an invasion that would really do the peo- 
ple some good. 
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EDWARDSVILLE, Ill. (AP) 
— The soil means more to Gary 
* Davis than the place where his 
food grows, It’s his home. 


“Everything in this house- 


saves energy,” says Mr. Davis of 
his 4,068-square-foot dwelling 
located — mostly undergrqund 
near this southern _ Illinois 
community. Z 

Mr. Davis who owns U'Bahn 
Earth Homes, Inc., estimates he 
will spend only about $375 a 
year to heat and cool the house. 

He said underground homes 
maintain a year-round tempera- 
ture of about 56 degrees Fah- 
renheit “So all we have to do is 
make up the difference.” 

He said he uses a device 
called an economizer, which 
lear in clean, fresh air heated 

y the sun in the winter day- 
time. “The air will warm up the 
walls, the floors, everything. 
And when it shuts off, it recir- 


| Underground -—energy saver 


culates the warm air. In ‘the 
summer, we'll reverse it and 
turn on the economizer at night 
so the cool air can be brought 
in.” 

_ The desired temperature can 
be maintained for at least 12 
hours, he said. 

Mr. Davis also has a fireplace 
which he says can heat the 
whole house. Light enters the 
house through a large glass 
dome in thé centre, over the 
indoor swimming pool. 

“We found out through light 
readings that we have 20 per 
cent more light in our bedrooms 
than did 10 conventional 
homes,” he said. “A full moon 
brings a lot of light in, too.” 

He estimates that a $100,000 
conventional home could be 
built’ underground for about 
$80,000. The cost for an un- 
derground dwelling is $32 to 
33 per square foot, without 


luxuries such as the pool. 

Burglars would have a hard 
time with the Davis home, he 
said, because of its few windows 
and doors. The only windows to 
the outside are on the front of 
the house, but they are rounded 
domes of strong transparent 
plastic. 

The front door has an air lock 
leading to a vestibule and 
another door. There is a door 
into the garage, but a special 
security device is on watch 
there ' 

The third door, an exit to the 
roof, cannot be opened from the 
outside. 

Mr. Davis said he can save a 
lot of money on maintenance 
because there is no siding to 

esis or roof to replace. 

The concrete roof is covered 
with two feet of soil and sod. 
“All I have to do is mow the 
grass.” 
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Solar devices held ready to meet 


half the heating needs of a home 


By JAMES RUSK 


‘art, solar heating can proba- 

bly “save about half the fuel 

required by a home, accord- 

ing to Lynn Dudley, chairman 

of the Canadian Gas Associa- 
tion. 

Mr. Dudley, Who is presi- 
dent of Raypak Thermonics 
(Canada) Ltd. of Toronto, 
comes to the chairmanship of 
the CGA from the manufac- 
turers’ side of the industry. 

Raypak is a major producer 

, of oil or gas-fired boilers for 
industrial or commercial use, 

‘hot water heaters for in- 

dustrial or commercial pur- 

poses, swimming pool hea- 
ters, and the largest producer 
of solar heating equipment in 

Canada. 

_ . And in his business, just as 
it is throughout the energy 
field, the emphasis today is 
on conservation. On a volun- 
tary basis, the manufacturers’ 
section of the association 
has been looking to higher 
standards for equipment, but 
in many countries, gas au- 
thorities are insisting on 
higher standards. 

“It's going to be pretty 
rough on some equipment. 
With atmospheric _ boilers 
without a power burner, there 
is only a certain efficiency 
you can possibly achieve. 
Most manufacturers have 
reached that.” ! 

Raypak is now engaged ina 
design program with the Ca- 
nadian Gas Research Institute 
to achieve higher efficiency. 

But the need to conserve 
does not end with marginal 


| At the current state of the, 


| 


improvement of the efficiency 
of equipment thal uses hydro- 
carbon fuels, important as 
that may be. 

Mr. Dudley said a fuel such 
as natural gas with its unique 
clean-burning properties 
should not be used in many 
Situations where there is an 
alternative. In the case of 
swimming pools, solar heating 
is an alternative and solar 
heating for pools is one of the 
most rapidly growing markets 
the company has. 

In the case of heating a 


house or its water Supply. SO- 


lar heating is a “Tait accom- 


phi” in the Southern regions of 


the~ United States with their 
much warmer ambient tem- 
peratures and long hours of 
sunlight, he said. 

In Canada, solar heating is 
an assist and can replace 
about half the fuel. 

le feels that, in the future, 
solar heating could become 
more important as economies 
of scale bring the costs of 
heating units down. 

He is also working on what 
could be a next step in the 
changing technology of heat- 
ing. He has a contract with 
the Canadian Gas Research 
Institute for work on a solar 
assisted heat pump, in which 
the refrigerant in the heat 

ump is pumped through a so- 
ar heating panel. 

Preliminary work indicates 
that this design greatly in- 
creases the efficiency of the 


pump. : 

Mr. Dudley said the asso- 
ciation which he now comes 
to head is unique. It repre- 
sents all members of the gas 


industry from transmission 
companies and producers to 
utilities and manufacturers of 
gas equipment 

Its functions go beyond the 
usual work of representing 
member interests to govern- 
ments to the testing of gas 
equipment and the setting of 
equipment standards for the 
industry. 

“T’m_a_ strong believer_in 


_doing it first before the Gov-. 


ernment tells you_to.” 

ut there must be stand- 
ards for the industry to fol- 
low, he added. “If I have to 
put an expensive valve on 
equipment for safety, I know 
everyone is equal.” 

And the manufacturers can 
assist in the fuel conservation 
effort by setting standards 
such as requiring electrical 
Starters for the burner on gas 
stoves _rather than pilot lights, 
which everyone in the indus- 
try must meet, he added. 

The manufacturers’ section 
of the association must also 
work closely with the CGA’s 
sister group, the Canadian 
Gas Research Institute, which 
is structured to conduct re- 
search of benefit to everyone 
in the industry, as well as 
special projects for companies 
that ask its help. 

The association has done 
what Mr. Dudley feels is an 
excellent job on the continu- 
ing dialogue between govern- 
ment and the gas industry, 
which he wishes to keep 
going. 

He also feels it can play a 
role in keeping consumers 
fully informed of events in the 
gas industry. 


E8 


ad 


pe ; Mog f/ 1 


Solar 
heat — 
is ROW | 
feasible 


- WATERLOO, Ont. z 
“(CP) = — Ajreport: of 


a two-year study. by» 


solar® energy re-: 
searchers» at=,Uni-» 
versity’ of Waterloo’ 
‘says ~ widespread- 
‘use of solar heating. 
in: Canada has be-* 
come economically: 
feasible. ick 


Dr. Terry Hollands, 
mechanical engineering 
professor, and senior re- 


searcher, and James Orgill,” 
project engineer, conducted / 


their study at the request of 
the National Research Coun- 
cil and with federal govern- 


ment funding. Among their - 


conclusions: 


@ Solar heating should? 
work equally well in‘ urban® 
centres across Canada,” 


despite varying climatic 


conditions. oy 

@ The - most Sroiisind 
type of building for solar 
heating is the ‘‘multiplex’’ 


dwelling — a town house or. 
small ‘apartment block,. 


because solar energy’ can 
take care of residential’ hot- 
water needs. Shr veg 


© A Se sovaplitt between 


solar and conventional heat- 
ing for multiplex dwellings 
would be cost-effective now, 
particwarly if the: backup 
system relied on oil. It 
would be even more so by 
1980, when Canada will be 
paying world prices for oil. 
@ A similar 50-50 split 
was found to be cost-effec- 
tive compared with, 100 per 
cent electrical heating In 
Ontario and New. ee 
Wick, 208.73 2tice-5n. i a? 


The team’s findings were 
based on mathematical 
equations reflecting the 
operation of solar heating 
systems which were fed into 
a computer along with 
meteorological data‘ from 
seven Canadian cities. 

The. team’s economic 
valuation examined various 
types of collectors including 
liquid and,air systems of 
various . storage capacities, 
maintenance costs, how long 
the systems would function 
. before needing replacement, 
the effect’ of interest, rates 
.on money borrowed ‘to’ in 

stall them and. future costs 
“of conventional fuels... * 
‘The « researchers’ based 


their mortgage calculations « 


115 per cent: 


ie, Hollands. said’ the’ most. 


important factor. Is, the | fu 
sine price of oil. 
~ “If oil prices ‘continue to 


. on interest rates: of nine and | 


"increase faster than the cost 


of living and if- you’ could 
get low-cost. financing, say 
at nine per cent,’ for install- 
ing a 50-50 system with oil 


for the. backup, then It.” 


would appear that it is cost- 
effective today to’ Install 
* solar heating, particularly if 
ou are building a row 


ouse or some other multi- © 


plex type of building. 


‘ 


“Even if oil prices after 
1980 don’t go up any faster 
than the cost of living, solar 
heating Is still interesting if 
you are thinking of a 35-65 


arrangement, a system that — 


handles about 35 per cent of 
your heating needs — again 
provided you could get nine 
per cent money.”’ 

Even at 11.5 per cent 
interest rates and with oil 
prices staying low, the re- 
searchers said, solar heat- 
ing would be only about 20 
pes cent more costly than 
eating entirely with oil. 

Governments concerned 
with conserving petroleum 
resources should consider 
concessions in the borrow- 
ing rate for builders of solar 


installations, the research- . 


ers said. 

Power commissions pay 
about nine per cent to bor- 
row money for new nuclear 
or. coal-fired generating 
stations while private citi- 
zens pay about 11.5 per cent 
for mortgage money. If the 
latter rate were reduced, 
there would be more solar. 
homes and-.less. need for 


additional power stations, | . 


od wy ak j eer A 


ES 


I5 years to change GM ‘plishingar 
“energy use, probe told solar studies 


Nov-20-76 GM 


a eres 


By MICHAEL MOORE corporation have shown tran- ° 
* Oniario has only about 15 sit planning must be related In 00 stock 
years to set a pattern of ae dh sere of housing. 
ing or wasting energy that mpact development sup- 
$ will carry well into the next ports good transit, he told the Wl halite neh of Canada 
* century, a royal commission commission, transit is the shez shawa, is pushing 
+ has been told. best way to get around a, a with studies on using 
Kirk Foley, president of teh densely built community, and seve energy to heat its new 
Urban Transportation Devel- | the two together “provide an ee Parts 
opment Corp., told the Porter. energy-efficient... alternative W Tibution warehouse in 
_ royal commission’ 6n electric { urban form,” oodstock. . 
> power planning that popula+ The children of the late _ An experimental pilot pro- 
+ tion projections point to 4 1950s+ and: early 1960s, who ject undertaken last year us- 
* housing boom for the next 15° filled the schools a decade ing a small solar furnace has 
ars, followed by little new ago and contribute to the un- shown that heating the build- 
> housing construction for al- weve problem now, ing by solar energy is feasi- 
most a generation. will be out buying houses in ble, said GM spokesman Nich- 
ot oan Sak Bag oa me 15 years, Mr. Foley olas Hall. 
only through growth,” he _ said. A plant en: 
said, and when the forthcom- That will place “unprece- shaping expieioe ra 
: ing boom is over there will be dented demands on housing from the experiments carried 
little growth within the fore- and- municipal services,” re- out on the huge flat-roofed 
seeable planning future. quiring ‘‘a’ dramatic increase structure. An analysis of the 
| Mr. Foley sald-there should in public investment.” : data is being made to estab- 
be a strong commitment by ‘ter this boom in housing lish the costs of converting to 
:  athgberced to urban design and services for housing, solar energy. 
that conserve¥ energy: > there will be a lull extending torte nroledt 
’-He said such design must beyond the turn of the cen- ° Pandas ae } d {s_ certainly 
Include decentralized com. tury, he said. me eee 
merce, higher residential. | By comparison, major tran- the fut : \* be doing in 
densities \in the suburbs anda sit plans for Toronto, Ottawa when in the = ech oe! 
high level of public transit, ana Hamilton are geared to said. ¥ ig oe 
, C) rnative, Mr. Foley the next, 25 to 30 .years, Mr. A 
said, is low-density urban Foley said. He called for “a b eclier | of the roof may 
sprawl, heavy dependence on crash program within the thi required, he said. Earlier 
the car for commuting, and next -15 years” to provide ] s year, part of the roof col- 
continuing: travel by the vast \ transit that will let urban lapsed when some steel weld- 
majority Qf commuters to the | planners follow their current ing trusses gave way. 
metropolitan core. All these jinclination to more compact The use of solar energy ts 
é ssonewsBonre part of a conservation pro- 


alternatives waste energy. development. 


Although Mr. Foley ap-.. Such a crash program, he gram by GM Canada and its 


U.S. parent for plant heating 


peared before the Porter com-\ said, would not do away with : 
mission in his role asa seller | the car, but it could cae woe pate pa 
of new street cars and a | the share of daily urban trips,’ aI said designing of 
planned intermediate system | that are taken by public tran-j 305 s for solar heating has 
’ between street cars and sub- jist from the present 25 per! poset arth od Ate Ta- 
rrison, 


4 , he said i | 
ways, he sald studies by his }cent to 45 per cent by 1990. Ind., where the panels aré 
being produced. ; 


Tougher times ahead for Canadians 


Energy crisis to force changes, report warn 


By JOHN MARSHALL 
Globe and Mal! Reporter 


OTTAWA — Canadian indus- 
trialists should look at their 
own shortcomings and ways to 
improve them before worrying 
about how they can be hurt by 
Canadian Science Council 
Proposals that would radically 
cor Canadian society, Dr. 
Ursula Franklin said yester- 
day. 
A’ metallurgist at the Uni- 
versity of Toronto and chair- 
man of a special Science Coun- 
cil committee on conserver 
society studies, she was react- 
ing to press conference ques- 
tions about how some of her 
committee's proposals could 
raise production prices and 
make it tough for Canada in 
global markets, 

One of the basic themes to 
corServer Sbciety “18” fiiding 
: add 6 thé price of any 
‘product “its extetnal Costs .to 
ee. paekes waste 

isposal, early obsolescence 
Mid ase of Scarce resources. 
ee wolild penal- 
ize inds 6f packaging, 
insist on more factual advertis- 


iB. 

Another member of her 
committee, Ran Ide, chairman- 
of the Ontario Educational 
Communications Authority, 
said Canadians have been ne- 
glecting technological develop- 
ments to the detriment of 
Canada’s competitive position 
in some industries, 

“I think it has worsened 
rather tragically over the last 
year,”’ he told the conference 


at which the committee's wide- 


ranging report was officially 
released. 

Speaking specifically of the 
mining-smelting industry, one 
of Canada’s exporting back- 
bones, Dr. Franklin said it 
should use the best of modern 
technology “rather than feel 
second best is good enough.”” 

As an example, she said that 
in Canada the smelting indus- 
try is allowing foremen to 
make off-the-cuff decisions 
that are handled by computers 
in Japan. 

Earlier she had mentioned 
that Japan used exact compu- 
terized techniques for, metal- 
lurgical work, for deciding 
‘temperatures, mixes and ex- 
act times to pour castings. 
“Whereas two years ago at 
Noranda Mines an experienced 
foreman would say, ‘Now!’ ”’ 

Asked if that was still the 
method used, she said some of 
her students are involved in 
developing computer methods, 
“but they’re also training fore- 
men.” i 

She and Science Council 
chairman Josef Kates put 
special emphasis on reassur- 
ing the ‘public through the 
media that a switch from a 
consumer-oriented to a con- 
server-oriented society would 
not necessarily mean bureau- 
crats taking over the system or 
a no-growth economy. 


\ 


“I, personally, want less 
bureaucracy,” said Mr. Kates, 
a Toronto business consultant. 
“We don’t want more govern- 
ment . » . what we're really 
looking for is more leader- 
ship.” 

The report — which calls for 
extenstve—long-range’ govern- 
ment” plannlig. a. stress” on 
reméWable energy resources, 
and a system of working out 
the’ in- 
cluding its impac envi- 
renment and whether it can be 
recycled — said at one point 

ple were ready for change 

ut that governments were 
slow in reacting. _ e 

™ Mr. Kates and Dr. Franklin 

both were critical of the Gov- 


rt to wae ot reducing pri- 

vale auitOmobile use. 

just one per cent of the 
funds used on provincial high 
way projects were used for 
such things as parking facili- 
ties at subway terminals or 
encouraging car-pool rO- 
grams, a great deal would be 
achieved, they said. 

The real crunch over petro- 
leum shortages is in the ve 
near future, the report said, 
and yesterday Dr. Franklin 


“comment on the belief stated 


i‘ (iy 
S 


added that the federal Govern- 
ment has contingency plans 
ready for gas rationing or a 
two-price quota system. 


But these should not be 
looked on as just temporary 
measures, she said. 


As stressed in the report, the 
result of about two years of 
study, the energy shortage is 
something the nation is going 
to have to learn tolive with. | 


Dr. Franklin was asked 


by some authorities that nucle- 


continue a growth-oriented 
market economy. 


She pointed to an earlier 
analogy she had used — that if 
a car js stuck in the mud the 
driver shouldn’t step on the 
gas, he should shift gears. To 
put total reliance on nuclear 
power, she said, would be the 
same as stepping on the gas. 


She cited a section of the 
report which says nuclear 
power must be carefully evalu- 
ated in terms of its impact on 
the environment. 


of By EDWARD CLIFFORD 
» Ontario Hydro will soon begin experi- 
MS ments with perhaps the lowest-cost elec- 


tric power demand regulator yet 
devised—inaudible AM radio signals that 
will turn home water heaters on and off. 

In a trial involving 20 homes in the To- 
ronto area, the codes will be superim- 
posed on the broadcast signal of radio 
station CBL. Tiny receivers mounted on 
water heaters in homes throughout the 
area will pick up the signals and turn the 
water heaters on and off. 

The purpose would be to reduce electric 
power consumption in selected areas in 
times of heavy power demand. It is esti- 
| mated that extensive use of such controls 
could reduce demand by up to 900 
megawatts—nearly half the output of the 
Pickering nuclear generating station. 


The trials will begin in May. They will | 


be extended in 1978 to cover 200 residen- 

tial customers. Depending on the results, 

Hydro believes the water heaters in sev- 

if éral hundred thousand homes could be 
j radio-controlled by 1980. 

S In mass production, the combination 

radio receiver and off-on relay could be 

t built and installed at a cost of about $75 

, per home. 

This is abbut half the cost of a number 

of other devices being used or under 

! study in Ontario and other jurisdictions. 

Eventually it is expected that other 
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heavy power users—outdoor signs and air 
conditioners, for ¢xample—could be simi- 
larly controlled. 

The interruption of water heaters in 
times of heavy power demand is not’ a 
new practice. Homes in Toronto, Scarbor- 
ough and Etobicoke with electric water 
heaters are under such controls now. 
These are manual systems which require 


) that a home’s water heater be wired sep- 


arately from normal house circuits, and 
served by a separate utility wire. 

With the radio control, the water heater 
could be included in the regular house 
circuit. f 

Harold West, manager of the load man- 
agement section of Ontario Hydro’s en- 
ergy conservation division, said the sys- 
tem has the flexibility to provide controls 
on a neighborhood-to-neighborhood basis. 

As many as 32 inaudible codes could be 
broadcast by a radio station such as CBL 
without a radio listener being aware of 
them. Given the number of Toronto AM 
radio stations, 200,or more separate 
areas could be controlled in this way. 

During the trial periods, the radio sys- 
tem will be operated manually. 

In its final flowering, however, it would 
be operated by a computer capable of 
reading demand levels and making deci- 
sions as to where water heaters should be 
turned off, much as computers now regu- 


- late traffic signals. 


The system is used nowhere else in the 
LS deny ee 


OnE 


Hydro will try new Saaiell to reduce consumption 


world, as far as Ontario Hydro knows, al- 
though a Detroit utility does operate its 
own VHF broadcasting station to do es- 
sentially the same job. 


The advantage of AM is that stations 
usually are more powerful and can cover 
a wider area, the multiplicity of stations 
provides more flexibility, and AM receiv- 
ers are cheaper. Besides, the air waves 
are crowded enough now, Mr. West said. 

Hydro research has shown so far that 
cable TV and telephone networks could 
be used to carry signals, but would also 
require more development work and be 
more expensive. 

Another system being examined, ripple 
controls, makes use of audio tones sent 
along the power distribution networks but 
Tequire complex and expensive equip- 
ment. They still might be favored by a 


‘larger municipality because they also 


lend themselves to automatic meter read- 
ing and other applications, Mr. West said. 
With the AM radio station system, 


hardly a hydro customer in Ontario could 


not be reached by signals. This means 
loads could be switched off either in geo- 
graphic blocks or on a widely dispersed 
random basis. 

Hydro decided to pursue the idéa when 
it learned that AM stations use inaudible 
signals now to automatically control 
transmitters not located on the station 


~ premises., 
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